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RESULTSOF HEAT TRANSFERTEST OF A O.0175-SCALE

SPACESHUTTLEORBITER140B MODEL(MODIFIED 22-0)

IN THE NASA-AMESRESEARCHCENTER3.5-FOOT

' HYPERSONICWIND TUNNEL(TEST 0H26)

by

W.H. Dye

Rockwell International Space Division

ABSTRACT

This report presents test information and data from a test program

conducted with a O.Ol75-scale thin-skin thermocouple model of the

Rockwell International Space Shuttle Orbiter 140B (Modified Model 22-0)

in the NASA-AmesResearch Center 3.5-Foot Hypersonic Wind Tunnel. The

purpose of this program was to obtain aerodynamic heat transfer data on

the Orbiter under simulated entry conditions.

The model was tested at a Mach number of 7.3 and free-stream

Reynolds numbers from 1.0 x 106 to 7.0 x 106 per foot. The angles of

attack were 20o, 25o, and 30o with 0° sideslip angle.

Mr. W. K. Lockman, Ames Research Center, is acknowledged for his

technical assistance applicable to data and applicable to the

preparation of this report.
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NOMENCLATURE

Symbol Mnemonic Definition

b thickness of model skin, in

b/2 wing semi-span-in

C specific heat of model skin material, BTU/Ibm-°R

c wing and vertical chord length-in

CO, CI, C2 constants in curve fit for C over model wall
temperature range

specific heat of air stream (perfect gas value)Cp
BTU/Ibm - °R

CHAN recording-system channel

Haw HAW adiabatic wall enthalpy, BTU/Ib m

Ht HT free-stream total enthalpy, BTU/Ibm

Hwi HW enthalpy based on model wall temperature for
given T/C location at initial time, BTU/Ib m

h H heat-transfer coefficient at model wall for
given T/C location, Ibm/ft2-sec

hs HREF stagnation-point heat-transfer coefficient for
reference sphere, Ib /ft2-sec

h/hs(X.XXX) H/HREF(X.XXX) ratio of model heat-transfer coefficient to
heat-transfer coefficient of reference sphere
for Haw/Ht = X.XXX

L LENGTH model reference length-ft

_t_ FtACH free-stream Mach number

Pt PT free-stream total pressure, psia

qi QDOT heat-transfer rate at model wall for given T/C
location at initial time, BTU/ft2-sec

2Y/b 2Y/B nondimensional spanwise location on wing,
fraction of wing semi-span

LINE Line I, line caused by intersection of OMSpod
bottom with fuselage

6



NOMENCLATURE(Continued)

S___vmbolMnemonic Definition

qs QREF stagnation-pointheat-transfer_ratefor reference
sphereat initialtime, BTU/ftz - sec

Rs RS referencesphere radiusat model scale equivalent
to 0.305 m (l ft) for full-scalevehicle,ft.

ReJft RE/FT free-streamReynoldsnumber per foot

Re ,L Re,RN/L free-streamReynolds number based on model reference
length,L

St(X.XXX) St(X.XXX),Stanton number based on free-streamflow conditions

STN NO and the model heat-transfercoefficientfor Haw/Ht =X.XXX

T temperature,°R

Tt TT free-streamtotal temperature,°R

Twi TW model wall temperaturefor given T/C locationatinitialtime, °R

T/C T/C NO thermocouple

t TIME time, sec.

ti initialtime (beforemodel insertioninto flow)
extrapolatedfrom f(Tw) vs time, sec

u VEL velocity,ft/sec

W density of model skin material Ibm/ft3

X distanceaft of given referencepoint, in
X/l X/L longitudinallocation,fractionof body length
Xo Orbiter longitudinalstation, in

WL fuselagewaterline

Y wing spanwisedistancefrom _, in

Yo Orbiter lateralstation, inches

Z vertical spanwisedistancefrom Zo (WL) = 500, in.

'_ Pu RHOVEL density times velocity,slug/ft2 sec

7



NOMENCLATURE(Concluded)

Symbol Mnemonic Definition

Z Orbiter vertical station, inches •o

ALPHA angle of attack

B BETA angle of sideslip

aBF BDFLAP body flap deflection angle, degree

ELEVON elevon deflection angle, degreee

aSB SPDBRK speed brake deflection angle, degree

viscosity of air, Ib-sec/ft 2

p RHO density of air, slug/ft 3

¢ PHI angular location coordinate on Orbiter

m slope of straight line

SUBSCRIPTS

aw adiabatic wall

i initial value before model insertion into tunnel
flow

PG perfect gas (calorically and thermally perfect gas)

s reference sphere

t free-stream total condition

v vertical tail

w wall

free-stream

Gaw defined in Data Reduction section

_aw defined in Data Reduction section

_/b v vertical spanwise location on tail as percent
of vertical span

X/C distance from leading edge, fraction of local

chord length 8



CONFIGURATIONSINVESTIGATED

The model tested was a O.Ol75-scale thin-skin thermocouple model of

the Rockwell International Space Shuttle Orbiter 140B vehicle 4. The

structural area of the model was constructed of 15-5 PH stainless steel with

the instrumented areas of 15-5 PH and 17.-4 PH staihless steel machined to

a nominal skin thickness of 0.030 in.

The model was provided with the following control-surface deflections:

Elevons (both): -30°, -15°, -7°, 0°, +5°, +I0o, +15o

Rudder flare: 0°, 40° (outsidesurfaceincludedangle)

Body flap: 0°, 5°, 15°, and 22°

However,for this test programthe rudder flare deflectionof 40° and body

flap deflectionof 22° were not used. The model angles of attack were 20°,

25°, and 30° with 0° sideslipangle.

The followingnomenclatureis used to describemodel componentsfor

the vehicle4 configuration:

Body: B25

Canopy:CIo

Elevon:E26

Body flap:Flo

OMS pods:M4

Rudder:R5

Vertical:V7

Wing:Wll6

Table III presentsmodel dimensionaldata.

9



TEST FACILITYDESCRIPTION

The NASA-Ames3.5-FootHypersonicWind Tunnel is a closed-circuit,

blowdown-typetunnel capableof operatingat nominalMach numbersof 5, 7,

and lO at pressuresto 1800 psia and temperaturesto 3400°R for run times

to four minutes. The majorco_nen_of the facility includea gas storage

system where the test gas is storedat 3000 psi, a storageheater filled

with aluminum-oxidepebblescapableof heatingthe test gas to 3400°R,

axisymmetriccontourednozzleswith exit diametersof 42 inchesfor gener-

ating the desiredMach number,and a 900,000ft3 vacuum storagesystem

which operatesto pressuresof 0.3 psia. The test sectionitself is an

open-jettype enclosedwithin a chamberapproximately12 feet in diameter

and 40 feet in length,arrangedtransversallyto the flow direction.

A model supportsystem is provided that can pitch models throughan

angleof attack range of -20 to +20 degrees, in a vertical plane,about

a fixed point of rotationon the tunnel centerline. This rotation point

is adjustablefrom l to 5 feet from the nozzle exit plane. The model

normally is out of the test stream (strutcenterline37-inchesfrom tunnel

centerline)until the tunnel test conditionsare establishedafter which

it is inserted. Insertiontime is adjustableto as littleas I/2 second

and models may be insertedat any strut angle.

A high-speed,analog-to-digitaldata acquisitionsystem is used to

record test data on magnetic tape. The presentsystem is equipped to mea-

sure and record the outputs from 80 transducersin additionto 20 channels

of tunnel parameters.

10



DATA REDUCTION *

All test data were reduced at the NASA/Ames Research Center using the

data-reduction techniques outlined below. The thermocouple data were

reduced using the one-dimensional, thin-wall equation;

dT H H

= WCb _dt " h (Haw - H) -=hHt (Haw- _t)t (i)

which neglects heat-conduction losses.

Assuming that W and h are constant and

C = Co+ C1 Tw + C2 Tw2 for Tw ranges (2)

the integration of equation (1) for t - tI to t and T - T
w w i

to T yields the linear equation:
W

ef _z,,)- - _"1_ / IP-- + _z - z i )

hc

= _ b (t - ti) (3)
aw

where it is defined that:

Te H H H

aw E aw : aw ct > (Taw)PG (4)c ._ -P P

C'aw _ Co + C1 T'aw+ C2 T'aw2 (5)

specific heat at adiabatic wall temperature
/

* Data Reduction section provided by William K. Lockman,
NASA Ames Research Center.
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The form of Eq (3) is f(Tw) =mt + a where m is the slope and a is

the intercept for a straight line if heat-conduction errors are negligible.

Thus, deviations from a straight line can indicate heat-conduction effects.

The slope, m, of f(T) vst from Eq (3) is computed by a least-squares.

straight-line fit over a finite time interval (approx i sec) beginning when

the model reaches uniform tunnel flow. The value of the heat-transfer

coefficient, h, is then determined fromz

WC' b

h" aw m (6)
C
P

Using this value of h, the heat-transfer rate is evaluated at the initial

time, ti, when the model is isothermal at the initial wall enthelpy,

H

.__ wi

" qi = h (Haw - Hi) -=hH t (n.--a.w -nwl)HC _-t (7)

where Haw/H t is the same value used to evaluate h. The resultant value

of _ is independent of the value of Haw/H t used for both the h and

evaluations.

The reference sphere heating is also evaluated at the inital wall

enthalpy by the method of Fay and Riddell (ref. 3):
H

wi

qs " hs (Ht - H i ) _ hs Ht (1.0 -_'-) (8)t

The model-to-sphere ratio of heat-transfer coefficients _ then

determined from Eqs. (7) and (8) as

12



where _i Is constant for all values of Haw/H t.

To determine h/h s for various values of Haw/Hi, the partleular value of

Haw/H t is substituted into Eq. (9).

The Stanton number is defined as

 U(.aw_ .i ) (lo)

where for free-stream conditions, pu _ p® V

The calculations of the model heat:tnsp reference sphere hearth8, and

Reynolds number included the corrections of NACA report 1135 (ref. 4) for

calorically imperfect, thermally perfect air. Keyes' equation for viscosity

(see ref. 5) was also used for the sphere heating and Reynolds number

computations:

0.0232 x 10-6 T0"$

V " 220 10-9/T (11)l+-y-x

where the units for T and _ are "R and Ib-sec/ft 2, respectively.

13
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TABLE I.

TEST : OH26(ARC3.5HWT 199) ] NOMINAL pATE : 7/29/74
TESTCONDITIONS

REYNOLDSNUMBER TOTAL PRESSURE TOTAL TEMPERATURI

MACHNUMBER (perfoot)xlO-6 (psia) (degre_Rankine)

7.32 1.0 235 1500

7.32 1.5 355 1500

7.32 2.0 475 1500

7.32 2.5 590 1500

7.32 3.0 710 1500

7.32 3.3 780 1500

7.32 3.7 875 1500

7.32 7.0 "1655 1500

BALANCE UTILIZED: None

COEFFICIENT
CAPACITY: ACCURACY: TOLERANCE:

NF

SF

AF

PM

RM

YM

COMMENTS:The model was instrumentedwith thermocouplesonly.

15
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_' TABLE II.

TEST: ._,_ --/ _ ______H'_ DATA SET "RUN NU_BER COLLATION SU_MARY [DATE: 7-29-74

DATA SET PARAMETERS/VALUES
CONFIGURATION

IDENTIFIEA
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TABLE III. - MODEL DIMENSIONALDATE """

MODEL COMPONENT: BODY B25
!.

GENERAL DESCRIPTION: Vehicle 4 Orbiter Fuselage

m,

V%70 000200, 202, 203)

DRAWING NUMBER . .. VL 70 000140B,

DIMENS/O.N: FULL SCALE MODEL SCALE

Length --in. ( Nose at X = 235 ) IP93.q 22.6Rq

IV_oxWidth --in. @ X = 1520 232 _.c}6x_ • -

Max Depth-'in @X = i450 248.5

Fineness Ratio

Area

' Max Cross-Sectional

Planform

Wetted

Base

J

18



r- TABLE IIio - Continued.

MODEL COMPONENT : Canopy CI,O

GENERAL DESCRIPTION Configuration 4. canopy and windshield as

used with B25 _ 6 glass pane-; in windshield

Mcdel Scale: 0.0175

DRAWING NUMBER' VL 7oO001_OB,ZhOC,202Bl

DIMENSIONS: FULL SCALE MODEL SCALE

Length Xo = 434.643 to 670 --in. 235.357 k.llg,

Max Width

Max Depth. glass -- in. 28.000 O.&oo

Fineness Ratio , ,

Area

Max. Cross-Sectional

Plonfo_m

Wetted

Bose

Nose/windshield intersection, X° = 434.643 .7.606

19 ....



TABLE III. - Continued.

MODEL COMPONENT: _r.mvoN- z,_
_v

GENERAL DESCRIPTION: Con-?i_ration 140A/B Orbiter Elevon

(I_ta are for one side).

MODEL SCALE_ O.O_75 M_T: pp_rf_MG! _-A(_I_; R_T,_ARR 6

DRAWINGNUMBER: VLTO-(I'_hPF_: -oo6089, -006092

DIMENSIONS: FULL-SCALE MODEL SCALE

Area - Ft2 9]n.O h_h_

Span (equivalent), In. 349.2 6.111

Inb'd equivalentchord , In. 118.004 .2.06_

Outb'd equivalentchord , In. 55.192 0.966

Ratio movable surfacechord/
total surface chord

At Inb'd equiv, chord 0.2096 0.2056

' At Outb'd equiv, chord 0.4004 O._q_04

Sweep Back Angles, degrees

LeadingEdge 0.00 0.00

Trailing Edge - i0.0_6 - i0.0_6

Hingeline 0.00 0.00

*Area Moment ('Productof area & _),Ft3 15_7._5 n._R5

*Mean Aerodynamic Chord, In, 90.7 1.587

20



TABLE 111. - Continued

MODEL COMPONENT: BODY FLAP - F

GENERAL DESCRIPTION:

_ = 287.

.MODEL SCALE; 0.0175

DRAWING NUMBER:

-V__'I_'--:/-- 400, -200, -200A**

DIMENSIONS- [ULL-S.CALE M.ODELSCAL_.
Area - Ft2

33-71
Span (equivalent), In.

Inb'd equivalentchord, In. _ _l.Q 0

Outb'd equivalent chord , In. _ 1.4;t8
Ratio movable surface chord/

total surface chord

At Inb'd equiv, chord _ l.O0 1.00

, At Outb'd equiv, chord .. i.OO 1.oo

Sweep BackAngles, degrees

Leading Edge 0.0 ---- _o,o

Trailing Edg3 ... 0.0 _,0

Hingeline

Area Moment (Product of area & e),Ft 3 _ n r_qo36
Maximum height, In.

• 20.6
-- 0.361

Base area, Ft2 36.53 O.Ol12

•**Hingellne shown on -200, -2OOA drawing is inconsistent with Configuration Control
,,_ Drawing and should be ignored. Planform dimensions have been utilized.

21



: !
TABLE III. - Continued.

MODEL COMPONENT: 0'_ Pod - M4 !

. t

GENERAL DESCRIPTION:, Configuration3 per Rockwell Lines VL70-000139

NOTE: I,_identical to M3, except intersectionto fuselage.

Mode_ S_le = O.Q175

DRAWlNG NUMBER ..... VL70-000139

DIMENSION: FULL SCALE MODEL SCALE

Length - IN 3/+6.0 6.055

Max Width - IN ., 108,.0 1.8_) "

Max Depth - IN 113.0 _ 97_
FinenessRatio

Area- /,-_2

Max Cross-.Sectlonal
,w.

Planform

Wetted

BOSe

• j
. " " ' " " i

" " i" 22
/"



TABLE III. - Continued.

MODEL COMPONENT. Rb'DD_ _ R_
J

GENERAL DESCRIPTION:

DRAWING NUMBER:
..Z!, .o0oo95

DIMENSIONS:

F_ULL-SCALE MODEL SCALE

* Area _ Ft2

_ion. 15 _
Span (equivalent),In.

"_ R.512

Inb'd equivalentchord , In.
_ QI.5_ _ 1.60R

Outb'd equivalentchord , In. _.___ -_
Ratio movable surface chord/
total surface chord "

At Inb'd equiv, chord

At Outb'd equiv, chord
: -- O. _x)o

Sweep BackAngles, degrees

Leading Edge -- R_.83 - 3_-_3

Trailing Edge _ 26.25 _ p6.p 5

HingelJoe "_4181 R4".83

*Area Moment _roduct of Area & _),Ft 3 _ o.Ol_
_Mean Aerodynamic Chord, In.

7:3.2 . __ 1.281

23
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TABLE III. - Continued.

mDELC PONE.T:VERTIC-
GENERALDESCRIPTION: Centerl_ne vertical t_l: dnuble-_£_ _fn_l _h

_rounded leadln_ edge.

_MODES_SCALE: ' 0.0175 , --

DRAWING NUMBER: yL70-OQOiRQ

DIVENSIONS: FULL-SCAUE MODEL SCALE

TgT LDATA

Area (Theo) Ftz _25.92 n.l_.4 "
__ Planform ,i l,

Span (Theo) In __ 5.5_5
Aspect Ratio ' _-_75 _.675
Rate of Taper _ n.507 n Sn7
Taper Ratio o.ho_
Sweep Back Angles, degrees

Leading Edge _.5.o09 _.000
TraiIing Edge _=26.249 _2,_i_?/k9__._'
0.25 Element Line _I.zRo _z.z3o

Chords:

-.Root (Theo)WP . _2_8._o _._99
Tip (Theo) WP 108.h7 _ 1.898
MAC 199.81 3._97
Fus, Sta. of .25 M_C I_6R.5o 25.611.,
W. P, of .25 MAC , 63_._92 11.122
B, L. of ,25 MAC o.oo o.oo

Airfoil Section

LeadingWedge Angle Deg ]o._,o IO.O0O
Trailing Wedge Angle Deg ]_.?po i_._20.
Leading Edge Radius ._ 0.0350

Void A_a _-_7 o.oq_o_
BlanketedArea __.Q_IO_..- .0.00 ..

..... • ° •

--24



TABLEIII. - Concluded.

,_DEL SOMPON_T:. WING-Wzz6 _.

SENERA-DESCRIOTION: C°nfi_t_n 4

NOTE: I_eptical to W_ll _ _Yo_nt ni_'?n_l +h_,,'_n_ l_h_A_-ol _C]_ _ ,_l_

MOD_L SCALE- 0.0175

.'SST NO,. DWG.NO. VLVO-OOOlhOA.-ono200

DIMENS_IONSt FULL-SCALE MODEL SCALE

TOTAL DATA
'_rea FtzL';,_eo,)

Planform , P6_._n n-624
Span (Theo In. • o___ _39p -
Aspect Ratio -p _5 p l ?6 5

Rateof Taper i .177 I,177
Taper Ratio 0.200 0.200
DihedralAngle, degrees 3.500 R.500
IncidenceAngle,degrees o,5oo o,500
AerodynamicTwist, degrees + _.000
Sweep Back Angles,degrees

•LeadingEdge . 4_.000 49.090
TrailingEdge _- zo.o_6 - zo.o56
0.25 ElementLine ,_.209. RL.20q

Chords:
Root _Theo) B.P.O.O. 689.24 12.062
Tip, (.Thee) B.P. '1_7.8_ 2.412
MAC ' 474.81, 8,Ro_

l* Fus.Sta. of .Z5 MAC i136.8,_ 10.805
• l W.P. of .Z5 MAC 290.58 5,085
• B.L. of .25 MAC , 182.1q 3.187

EXPOSEDDATA
• Area-(Theo ) Ft 2 17_l ._(_ (__ _R_

• Span, (Thee) In. BPI08 Wn _ I_ _T_
•Aspect Ratio ?nF9 P oSP
Taper Ratio n.pa._ n.pk5
Chords

• Root BPIO8 _6p.n9 l 9.a37
•Tip 1.00 b l q?.a 5

• MAC Rq2.8R 6. _7_
• Fus, Sta. of .25 MAC _a£.ea P'_-755
• W.P. of .25 MAC pq_.Rn 5 _5n

" l * B.L. of .25" MAC ._ _& ._(-}_

AirfoilSection (Rockwell ModNASA)
XXXX-64

Root b = O.lIR n.llq

Ttp b - 0.12 0.12
"_

_ta for (I) of (2.) Sides

LeadingEdgeCuff 2 -
. _anf¢_m Area Ft _'_ _ o e3.=
• LeadingEdge In_rsects Fus M. L. _ Sf,,_ _n_.nn A wn

• Le_."r.CEdge Irate-sects Wing 9 Sta _ 17.Q:Sn



TABLE IV. -THERMOCOUPLELOCATIONS

T/C ISkin L_ LOCATION T/C Skin! LOCATION

_o.Thi_kLx/1IXo i_o-i _o .o.Thiokx/l Xo-T-% i-_o
.....' Io !-z , a4o o h'_5o I o - 8:L_ ,o-W .'_0 _._ : i 0 .-:

e ,,_3_1.oo_ _4z.4" 8].4 ,o9/,.9oo I I

3 ,m_l.O.lO 24.7.9! 8].5 .027 !.92_ I

_____ ,_4o i.020 26_0._8_"...... __8/_6_,_71.95o ','

5 ,o_ ° I.o_o _7_.80 8z7 ,oagl.qT_i !i

6 ,t4.__ , 0 _86.T_ 818 ,.0_30 !.015 [ i i i
": ,_ I.o5ok_9.67 8_.,_,o<oio.i i !

* . n ,,,_.o9o_5].._ ' 6o,o_/I.o_5i_o.A t,
, ill--:m ,_ 7 I.].°0 I_6_..33!......... 6]. 0_"_ ._o_iQ_i__o_2_._s_i_

z, o_,o[.z2o ,_90.2q - 62 .03,5".07, '334.'7! _k
16 ,O3.5_'l.lk-O _16.0_ 6k 03,2 .12_ i399.2_ __ .

z7 o3_ l.z_o m_.oi 65 ,o_i.]._o 43i.si i I ,7---....... _ _-- .---1_.-i--.+___

].8 .#,yg I.].60l_l.9__L. 66 .______.160;444.4_ ! I i
• i_ :4_. _ '* z9 .,_" .].70 I_.86 __ ,o.,;'o !,

.o33( .,7o_._'M_ i i i_2.0_ ,o36" ._8o l_67.7_9 _____B._ .'18o •

.... _ -- _ ----I--T--
* 21 '3_ .190 #_80.73 69 09' .200 _496._0_. __i_t_____"2_o_- ._oo!_._ 72.-_-o_.iGCI-

801 i .25o !'i58.33 T_ rag/ .6o]. "
802 I .3oo _;22.99

805 o32 1.45o _].6.99[ _ 78 ,o_/j i_.8 I/

8o_'_- ,_ooi].o].o._I 8].I.o_/ _ i_.o I !,5_._
8].0 ,o;_,l._oo]]._o._! I o_ ,,,;o_ _,._ ! 1_,_8.

an_ :03o_._5oi;2o_._I I 8_:._3at _.8 ! .t_. _ ,
*TIC not used for this test
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TABLE IV, -- Continued.

LOCATION LOCATION

/



TABLE IV. - Continued. _

LOCA'iION LOCATION
Yo i

! I

*T/C not used for this test
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TABLE .IV.- Continued

LOCATION Skin LO,_A_IO,I'_ '"
Thick
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TABLEIV,- Concluded

U-,_-/_--.]-S-_n-'-_-....... I,_OCATION I T/c Skin I. L()¢JkTION

i .No. :Thick :X/I )X/C i Yo _b'[ Zo. [ No. !Thlck [ X/l :X/'C l Y,o " b/2, Zo

[o_47J,o/_i ' h1,05 81.0_ .6001 , , ; . !

I .... i ...... i ............................ ]!9a8 ,_a,_i . zo ! _.:.. . . _ ,

!.94.9._.,o_" ,20 , ' _ I
! .... :......... _ ........-......

950 ,0,_/_ _.40 i i ,

1951 ..',,,053" :.60 : ' I

i ........i _ ' i "......' i_952 ..i,o_6' .85 ...... i
i . ; '

!gss i,#lq .9s _ .......

J954 i,#D_ .20 a27.8_ .700 ; (

, ,, .ii-.1 .............,_,i955 I ; .4o ; . ; ....
_ .'. ....... }

I_. 11 ! '.9o ! I
j 957 ', ; • 10 '352.25 .750 ..........._................ _................ -_

jgs8 i,_"! ..2o ' -_ iI " .! i ; : ...... f ! "

i959 !, &'..7(., . :.40 I .... i........ _................... I, _ i......... _, !
(960 [,_,_.g _.60 ; ; _ ............

)961 1,0;_3 1.80 _ ................................. ;

. 196_.i,_':z [.9o ,i ! ...... ,
_063 !._.,_9 .oo 374.69 .80

" ............ i - . ...... i
!964 ),_,_ ..20 421.49 .90 '.

1 _ - - --': i. 40 " ' " ....................... "
....... |

I i ! .........966 _,d_ _.20 ;444.9 .95 ---'[- i

II
i

1967. _,OS_ '.4o ]
' '" i .80 " -- II 968 .i,_29

I I

t I ' i• : i i

I I ; ]
I ; . . ; 1

J ; ": : " -- ' i

.....__ ' ............................ ' I ..........."..............i.........•....-tI _ ! i ': " _ ........_ ...... I

i ' :- _ .... i ....I........ ! .................

I ! ..... t i
.I .! I I

l ' 1
j
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b. Nose and Cabin ThermocoupleLocations•

Figure 2. - Continued.
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TOP VIEW

88 89 9o 91

/ " " " .

_ _o

• _
Figure 2. - Continued,,
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e. Instrumented Vertical Tail and OMSPod Thermocouple Locations

Figure 2. - Continued.
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f. Aft Orbiter Fuselage and OMSNozzle Thermocouple Locations

Figure 2. - Concluded,
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(BE2212} ARC 3.5-199 OH2B (01} AFT BOTTOM CENTER LINE
$YHBOL PHI HAN/HT HACH PARAHETRI C VALUES

0 .000 .B92 7.3<?.0 ALPHA 20,000 BETA .000
ELEVON lS.00O BDFLAP 15,000
SPDBRK .OOO RN/L !,000

z _:.!:. :. t-!:q-- '....... -:_::::::::i -_'
]i:_!i!ii!i!__:::::::::::::: ::: ::: : " :::::::::: :l!i

_-- ::::_T :-T !1! !1!

< , iiii!ii!i!i!! i i ! i !1_ ::[::

!'; .Oi.i_uui_i, _____i. - -_ i"" ......." .t" f. 1t.

' ::!]i ....... i
-,, .............. i ................ r.

: !1 : ::::::.::I::::: : i ., !: • :::::::::I::::: : :1!1 i i :I:
• : .......... , .......... :]. .,.ooo,o :::::::::i::::i:,:i:i , :':,

1 o000-3 1.000-2 .000-I 1.000+0 I . 000+I 1.000+2

REYNOLDS NUMBERBASED ON LONGITUDINAL THERMOCOUPLELOCATION, Re X 10-6
FIGURE 4 FUSELAGE LONER SURFACE CENTERLINE (ALPHA = 20, REIFT = l.OXlO+6}
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(BE2510) ARC 3.5-199 0H26 (01) BOTTOM OF FUSELAGE
SYMBOL Y HAW/HT MACH PARAMETRIC VALUES

O 46. 800 ' •892 "7.320 ALPHA 20 . 000 BETA . 000
C] 93.600 ELEVON I0.000 8DFLAP .000

SPDBRK .000 RN/L I,000

.I0000

.01000

Z t !!!!!i!!! !!!i i ! ! ! ! !!!!!!!!! !!!! ! ! i i i i!!!ii!!i !!i! i ! ! ! ! ! !!!!!!!! !!!! ! i ! ! i _

0

Z

m .00i00

......... i

......... i

1.000-3 1.000-2 1.000-I 1.000+0 1.000+I 1.000+2

REYNOLDS NUMBER BASED ON LONGITUDINAL THERHOCOUPLELOCATION, Re X 10-6
FIGURE 5 FUSELAGE LOWER SURFACE (ALPHA = 20, RE/FT = I,OXlO+6)
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(BE2512) ARC 3.5-199 0H26 {01) BOTTOM OF FUSELAGE
SYMBOL Y HAW/HT MACH PARAM£TRIC VALUES

0 46.800 .892 7.320 ALPHA 20.000 BETA .000
D 93.600 ELEVON 15.000 BDFLAP 15.000

SF_)BRK .000 RN/L 1.000

.IO000

.01000

W
m

Z

Z
0

Z

.00100

.00010

1.000-3 1.000-2 1.000-i 1.000+0 1.000+I 1.000+2

REYNOLDS NUMBER BASED ON LONGITUDINAL THERMOCOUPLE LOCATION, Re X I0-B
FIGURE 5 FUSELAGE LOWER SURFACE (ALPHA = 20, REIFT = I.OXIO+B)
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(CE2410) ARC 3.5-199 0H26 (01) OUTBOA:ID LOWER WING SURFACE
SYMBOL 2Y/B HAW/HT MACH PARAMETRICVALUES

0 .600 .B92 7.320 ALPHA 20.000 BETA .000
.?00 ELEVON 10.000 BDFLAP .000
.753 SPDBRK .000 RN/L 1.000.BOO

.10000

.0_000

d
W
m

z

z
o

z

.00100

.O00IO

1.000-3 1.000-2 1.O00-I 1.000+0 l.O00+l 1.000+2

REYNOLDS NUMBER BASED ON LONGITUDINAL THERMOCOUPLELOCATION, Re X 10-6
FIGURE 6 WING LOWER SURFACE (ALPHA = 20,, RE/FT = 1.OXlO+6)
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(CE2410) ARC 3.5-199 OH2B (01) OUTBOARDLOWER WING SURFACE
SY_ 2Y/B _N/HT MACH fPARAETRIC V_UES

0 .850 .B92 ?.3BO ALPHA 20.000 BETA .000
n ,900 ELEVON ]0.000 BDFLAP .OOO

._0 SPDBRK ..O00 RN/L l.O00

.I0000

.01000

d
W

m .00100

.00010
1.000-3 1.000-2 l.O00-1 l.O00+O 1.000+1 1.000+2

REYNOLDS NUMBER BASED ON LONGITUDINAL THERMOCOUPLELOCATION, Re X 10-6
FIGURE 6 NING LONER SURFACE (ALPHA = 20, RE/FT = 1.OXIO+6]
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(BE220"7) ARC 3.5-199 0H26 (01) AFT BOTTOM cENTER LINE
SYHBOL PHI HAW/HT HACH PARAMETRICVALUES

0 .060 .692 7. 320 ALPHA 20. 000 BETA .DO0
ELEVON 5.000 6DFLAP 5,000

: SPDBRK . DO0 RN/L 3.'700

.I0000

.01000

W

Z

Z
0

Z

m .00100

.00010
1.000-3 1.000-2 1.000-i 1.000+0 l.O00+l 1.000+2

REYNOLDS NUMBER BASED ON LONGITUDINAL THERMOCOUPLE LOCATION, R6 X 10-6
FIGURE 7 FUSELAGE LOWER SURFACE CENTERLINE (ALPHA = 20, RE/FT = 3.7XI0}#PAGE 22
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(BE2516) ARC 3.5-199 OH2B (01) BOTTOM OF FUSELAGE
SYMBOL Y HAN/HT MACH PARAMETRIC VALES

4B.BO0 .892 T._O ALPHA 20.000 BETA .00093.600 ELEVON -15.000 BDFLAP .000
SPDB_ ".000 RN/L 3.700

.i0000

01000

::::::::::::: : - ..................... i .................. ....................................
. ::::::::::::: : ! ! !i ii!!i!!!i!!i! ! ! iii !!!!!!!!!!i!i ! i ! i! !i!!!!!!!!!!! ! i ! !! !!!!!!!!!!!!! ! ! ! !!

.00i00

.00010
1.000-3 l.O00-P 1.000-I 1.000+0 l.OOO+l 1.000+2

REYNOLDS NUMBER BASED ON LONGITUDINAL THERHOCOUPLE LOCATION, R e X 10-6
FIGURE 8 FUSELAGE LONER SURFACE (ALPHA = 20, RE/FT = 3.qXlO+6)
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SYHGOL 2Y/B HAN/HT MACH PARAMETRIC VALUES
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(BE2220) ARC 3.5-199 0H26 (01) AFT BOTTOMCENTER LINE
SYMBOL PHI HAW/HT MACH PARAHETRIC VALUES

0 .000 ._ 7.320 ALPHA 20.000 BETA .000
ELEVON 15.000 BDFLAP 15.000
BPDBRK ,gO0 RN/L '7.000

.1000(

.0100[

W

Z

Z
0

Z

m .00100

.00010

1.000-3 1.000-2 1.000-1 1.000+0 1.000+] 1.000+2

REYNOLDS NUMBER BASED ON LONGITUDINAL THERMOCOUPLELOCATION, Re X 10-6
FIGURE I0 FUSELAGE LOWER SURFACE CENTERLINE (ALPHA = 20, RE/FT = ?.OXlO+6)
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(BE2520) ARC 3.5-199 OH26 (01) BOTTOM OF FUSELAGE
SYMBOL Y HAW/I-IT HACH PARAHETRICVALUES

0 46.800 ,892 7.320 _ ALPHA 20.000 BETA .OOO
0 93.600 ELEVON 15.000 BDFLAP 15.000

SPDBRK .000 RN/L ?.000

,lO000 i

.01000

d
W

Z

Z
0

Z

.00100

; .000-3 _.000-2 ! .O00-I 1. 000+0 I .000+1 1.000+£

REYNOLDS NUMBER BASED ON LONGITUDINAL THERHOCOUPLELOCATION, Re X 10-6
F_GURE l l FUSELAGE LONER SURFACE (ALPHA = £0,, RE/FT = ?.OXlO+6)
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(CE2404) ARC 3.5-199 0H26 (01) OUTBOARD LOWERWING SURFACE
SYMBOL _flB HANIHT HACH PARAI_TRIC VALUES

0 .600 ,892 T._?.O ALPHA 20.000 BETA .000
0 .700 ELEVON .000 BOF'LAP .000
0 .753 SPDBRK .000 RN/L 7.000
A .800

.10000

.OlO00

d
W
m

Z

Z
0

Z

_ •
m .OOIO0

.00010
1.000-3 1.000-2 1.000-I 1.000+0 1o000+1 1.000+2

REYNOLDS NUMBERBASED ON LONGITUDINAL THERMOCOUPLELOCATION, Re X 10.6
FIGURE 12 WING LONER SURFACE (ALPHA = 20, RE/FT = ?.OXlO+B)
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(CE2305) ARC 3.5-199 0H26 (01) INBOARD LowER WING SURFACE
S_ 2Y/B HAW/HT MACH PARAHETRIC VALLEES

0 .300 .90B 7._0 ALPHA 25.000 BETA .000
[] .400 ELEVON .000 BDFLAP .000
<> .500 SPDBRK .000 RN/L 7.000

.I0000

.01000

m

o

z

m .00i00

.00010
1.000-3 1.000-2 1.000-i I. 00+0 1.000+I 1.000+2

REYNOLDS NUMBER BASED ON LONGITUDINAL THERHOCOUPLELOCATION, Re X I0 -6
FIGURE 15 NIN G LONER SURFACE (ALPHA,= 25, RE/FT = 70XlO+61 t
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(CE2405) ARC 3.5-199 0H26 (01) OUTBOARD LOWER WING SURFACE
SYMBOL 2Y/B _N/HT MACH PARA_TRIC VALES

,850 .go2 7._0 ALMA 25.000 BETA .000• 900 ELEVON .000 BDFL_ .OOO
0 .¢J50 S_BRK .000 RN/L ?.000

,I0000

.01000

g
Z

m ,OOIO0

.00010
1.000-3 1.000-2 l.OOO-I l.OOO+O l.OOO+l 1.000+2

REYNOLDS NUMBER 8ASED_ON LONGITUDINAL THERMOCOUPLE LOCATION, Re X 10-6

FIGURE 15 WING LONER SURFACE (ALPHA = 25, RE/FT = 7.0XI0+6)
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(BE2217) ARC 3.5-199 0H26 (01") AFT BOTTOM CENTER LINE
SYMBOL PHI HAN/HT HACH PARAHETRIC VALUES

ALPHA 30.000 BETA .000
O .000 .912 '7.3_?.0 ELEVON -15.000 BDFLAP .000

SPDBRK . 000 RN/L | . 000

P (





(BE220B] ARC 3,5-199 _OH2B (01) AFT BOTTOM CENTER LINE
S¥_OL _Z HA_HT MAC. PA_T_C VA-U_S

0 .000 .9_2 _.320 _ AL_A 30.000 _TA .000ELEVON 5.000 BOFLAP 5.OOO
sPos_ .ooo _N_L _,ooo

.]9000

.01090

d
w

Z

Z
o

Z

m .09100

.00910
1.099-3 1.000-2 1.000-I 1.009+0 1.990+I 1.009+2

REYNOLDS NUMBER BASED ON LONGITUDINAL THERMOCOUPLELOCATION, Re X 10-6

FIGURE 16 FUSELAGE LONER SURFACE CENTERLINE (ALPHA = 30, RE/FT = ].0X10+6)
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(BE2517) ARC 3.5-199.0H26 (01) BOTTOM OF FUSELAGE
SYMBOL Y HAW/HT MACH PARAHETRI C VALUES

0 h6.800 .912 7.3=?.0 ALPHA 30.000 BETA .000
-_- 93.600 ELEVON - !5. 000 BDFLAP . OOO

SPDBRK .OOO RN/L I .O00

.10000

.01000

d
W
m

w .00100

.00010
1.000-3 1.000-2 1.000-1 l.OOO+O 1.000+1 1.000+2

REYNOLDS NUMBERBASED ON LONGITUDINAL THERHOCOUPLE LOCATION, Re X I0 -6
FIGURE 17 FUSELAGE LONER SURFACE (ALPHA = 30, RE/FT = I.OXIO+6)
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{BE2508) ARC 3.5-199 0H26 (0!) BOTTON OF FUSELAGE
SYMBOL Y HAN/HT MACH PARAMETRIC VALUES

0 46.800 ,912 "7.320 ALPHA 30.000 BETA .000
[] 93.600 ELEVON 5.000 BDF'LAP 5.000

SPDBRK .000 RN/L I. 000

• 10000 ! :i [ IJi I [ I I I I I I I It J............. , • • .I.nll! ............. ; " • "i'i'il ................ _._.a._ll .............................. I
............... I

......... J - .I.rl I ............... I'1"1'1II ............................ I
............. .... I - .i'i'i i ............... l-I'l I I ...........................
.............. ....i" ";';';; ................ I I'lil ..............................

.............. . .............!! !!!:!i :::::::::::::: ..............::::::::: :::: : ::::::::: :::: : :1
.01000 ,,,_

........ -.- •.............. ,-i.i,............................ '
Ill ......... . ..............

m lrtl ......... . ........ i'_- :::: ....... ::::::::: :::: : _::_iii .:::: !lii!ll ::::::::::::: : ...... _:::::::::::::::: .........::::

I--" .... _ :::: :
z !iiil • ::::

..... :1:1:1 ........ :::: • •P- ::::: .,.,., ............
u_ .00100 : :::: llill

................. _...... ! ....... !-!.! ! .............................

........................ ! ....... !.!.!! ..............................

........................ ; ....... I'1,'1I ............................. , "

...................................................................iiiii!iiii!iiiiiiiiii"........................ i....... _'I'II ..............................
............. : : ......... _ .... : : .,.,.* , ............... : ............. :

...................... i ....... I'1"11......... _..... ..............=i_i_i !i_ ! ! ii_ii_2i__!_ ! ! ililiil :::::::::,:':: : ::::::::: ::::...................... i ..... i,i,i i ............................ :

'............. : : :::::::::I .... : : "_''" _ ............... : ............. "I .................. i,_-i i ............................

I ::::::::: ..... : ......... ' ....... _'"' _ ...............................

.O00IO = "........ i .... _,,, .; i
I. iO0-_ ] .000-2 ] .O00-1 .000-_0 1 .000+1 1.000+2

REYNOLDS NUNBER BASED ON LONGITUDINAL THERNOCOUPLELOCATION, Re X IO-6
FIGURE I'7 FUSELAGE LONER SURFACE (ALPHA = 50, RE/FT = I.OXlO+6)
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(CE2417) ARC 3.5-199 OH2B (Ol) OUTBOARD LONER WING SURFACE
SYI'_OL _Y/B HAN/HT HACH PARAMETRIC VALUES

.850 .912 7.320 ALPHA 30.000 BETA .000.900 ELEVON -ZS.000 BDFLAP .000
•_ .950 SPDBRK .000 RN/L 1.000i

.lO000

.OIO00

w
m

Z

Z
0

Z

m .00100

.O0010

t.000-3 1.000-2 1.000-1 l.O00+O 1.000+1 1.000+2

REYNOLDS NUNBER BASED ON LONGITUDINAL THERNOCOUPLELOCATION, Re X 10 .6
FIGURE 18 WING LOWERSURFACE (ALPHA = 30, RE/FT = 1.0X10+6)
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(CE2301) ARC 3.5-199 OHBB (01) INBOARD LOWER WiNG SURFACE
SYMBOL 2Y/B HAW/HI MACH PARAMETRICVALUES

0 ._00 .91B 7.320 ALPHA 30.000 BETA .OOO
0 .400 ELEVON .000 BDFLAP .000
0 .500 ;; . SPDBRK .OOO RN/L l.O00

:i
,lO00(

.0100[

w
m

Z
0

Z

v, ,uuIuu

.00010

1.000-3 1.000-2 1.000-I 1.0@0+0 1.000+1 1.000+2

REYNOLDS NUMBER BASED ON LONGITUDINA[_ THERMOCOUPLELOCATION, Re X I0 -6
FIGURE 18 NING LONER SURFACE.(ALPHA = 30, RE/FT = l.OXlO+61
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(CE2308} ARC 3.5-199 0H26 (01} INBOARD LOWER WING SURFACE
SYMBOL 2Y/B HAW/HI MACH PARAMETRIC VALL_S

0 .300 .912 "7.320 ALPHA 30.000 BETA .000
F1 ._.00 ELEVON 5.000 BDFLAP 5.000
<> .500 " " " _ SPDBRK .000 RN/L I. DO0



(CE2VOB) • ARC 3.5-199 0H26 (01) OUTBOARD LONER WING SURFACE
SYMBOL 2Y/B HAN/HT MACH PARAI'ETRIC VALUES

O .600 • .91B 7.320 ALPHA 30.000 BETA .000
0 .700 £LEVON 5.000 BDFLAP 5.000
0 .753 SPOBRK .000 RN/L 1.000
Z:_ .BOO

.10000

.01000

W
m

z
o

z

.UUIUU

.O00lO

1.000-3 1.000-2 t.000-I t.000+0 1.000+I 1.000+2

REYNOLDS NUMBER BASED ON LONGITUDINAL THERMOCOUPLE LOCATION, Re X 10 -6

FIGURE IB WING LONER SURFACE (ALPHA = 30, RE/FT = l.OXlO+6)

PAGE 6?
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(BE2502) ARC 3.5-199 0H26 (Of) BOTTOM OF FUSELAGE
SYMBOL Y HAN/HT MACH PARAMETRIC VALUES

0 46.800 .912 7,320 ALPHA 30.000 BETA .000
[] 93.600 ELEVON .OOO BDFLAP .000

SPDBRK .000 RN/L 3.700

.10000

.01000

z
o

Z

u_ .UUIUU

o

.gO01

1.000-5 1.000-2 l.O00-1 1.000+0 l.O00+l 1.000+2

REYNOLDS NUMBER BASED ON LONGITUDINAL THERMOCOUPLE LOCATION, Re X I0-B
FIGURE 20 FUSELAGE LOWER SURFACE (ALPHA = 30, RE/FT = 3.?XI0+6)

PAGE ,'?



S
T
A
N
T
O
N

N
U
M
B
E
R
,

S
_
.

_ _
m

o
c_

o
,=

I"
U

o
_

o
o

0

o
_
_
_
_
_

o
o

o
.
_
.
m

c
iii

...
...

...
..

::
r:

::
::

::
:

::
:

::
:

:
m

.
.
.

_
_
i
_
!
_
!
i-
-
_

L
J
.
:

i
_
i

_
_
-
o

m
mm

:::
:::

::
:::

:
i!i

iii
ii

iii
i

ii
:::

:::
:

:::
"

i
_

c
o
-
.
-
<

:::
:::

::
::

::
::

_:
::

::
::

:
::

:
::

:
•

F
J_

"n
_

...
...

...
...

...
...

...
...

i..
...

...
...

'
d'

-"
m

_
...

...
...

..
.._

•
""

.
0

H
...

...
.

...
...

.
o.

o
...

...
..

:;:
...

.
:

0_

o
_

ru
...

...
..

!ii
iii

ii
i!i

_l
iii

i
::

::
::

::
::

::
::

:
_

•
o

::
::

::
::

_i
_i

_
::

::
::

::
::

::
!z

._
__

::
::

::
::

::
::

::
:

:
:!

,-
-

m
_

0"
}

...
.

:.
...

.
_

.
O

...
.

i""
*1

C
O

--
--

-4
"-

,.I

"r
l

O
'_

-
:

O
...

...
..

L:
Z

-:
4

""
'

__
_

__

m
r-

...
...

...
...

..
I"

"
:

...
...

...
...

...
.

',
o

:
:

:
::

::
:

:
:

:
:

:::
C

--
.

...
...

...
...

.
•

...
...

...
...

...
...

:::
'

:,
f-

"

...
...

...
...

.
_:

:::
...

...
...

...
...

.
il

_1
_

II
Z

...
...

...
...

.
l.

...
::

::
::

:
::

::
:;

::
::

:
::

:

,,,
,_

...
...

...
...

...
..

:I
i

,,i
0

...
...

...
...

I
.,,

°
'--

I
...

...
...

...
I

--
::

o_
...

...
...

...
.

I.
...

...
!

rr
l

_
...

...
...

.
,"

I
...

...
:-

:"
"

i.
...

.
:.

...
...

...
...

...
i

I
_

i
-,

,I
('-

)
0

:1
::

::
::

""
'

...
...

...
...

...
...

...
..

::
:

'
...

.
::

::
::

:1
:

...
...

...
...

il

°°
+

...
...

...
...

I
II

...
...

...
..

'
:::

...
...

..

...
...

..
...

...
...

'..
...

...
...

i
_

...
...

..
iii

_i
ii!

_!
i

::
:

...
...

...
..

_
...

0'
_

I_
1_

_
-

"-
.,,

I
Ill

...
...

...
...

...
...

...
...

...
...

...
..

'.
...

...
...

...
...

...
...

.
::

.I
o

r.
'_

r-
r"

X
r-

"
::

::
::

;;
::

;I
::

:
;:

::
::

::
:

::
::

::
::

:
::

:
::

:
iI

m
<]

_
•

_o
:,

,.
o-o

--..
...

...
...

...
.

--
+-

I

_
:

...
...

...
.

1
°°

°-
_

::
:

::
::

:
::

::
::

::
::

:
::

:
i

[i
iii

i::
ii..

..ii
i

I
.

..i
...

...
...

..
_1

...
...

...
..

_
::

:
::

::
:

Z
o
r
n

X
ii

ii_
ii

!!_
[-

.:.
:

::
:

::
::

:
i_

ii
_

::
:

!
"-

.'_
r"

...
...

...
..

_.
_

,'-
_,

,.
_

::
::

::
::

::
:',

::
:

::
:

::
::

:
::

::
::

::
::

:
"'

"
'

:1
:

"_
u

_

rq
I

...
...

...
..

,.
...

m
_

..
...

...
:.

:l,
-

C
)

...
...

...
..

.._
'T

T
'..

...
...

o
oo

...
.]

0
...

...
...

...
.

7
Z

"'
"

::
T

:
:-

-
O

_
+

...
...



(CE2319) ARC 3.5-199 0H26 (01) INBOARD LOWER WING SURFACE
SYMBOL 2YIB Ht_IHT MACH PARAHETRIC VALUES

0 .300 .912 7.320 ALPHA 30.000 BETA .OOO
[] .400 EL£VON -30.000 BDFLAP .000
O .500 SPDBRK .'OOO RN/L 3.700

.I0000

01000

Z

v, .UUIUU

.O00IO

1.000-3 1.000-2 1.000-I 1.000+0 1.000+i 1.000+2

REYNOLDS NUMBER BASED ON LONGITUDINAL THERMOCOUPLE LOCATION, Re X I0-B
FIGURE 21 WING LOWER SURFACE (ALPHA = 30, REIFT = 3.TXlO+B)

PAGE ?9



[!:
!

--_
['U

iii
.i

.............
-

7
+

o
c_c:}¢_

:
:'!

............................
_±

......
0

M
.I

...................................

-i
....................................

|
L

IJ

!i
x

O
:

::
:

C
:)_

0
•

"
"

;
-;

,I
.......................................

1.1ol
.......................................

_
¢

Z
_

._o0:
i.i.i.

J
..j...s

....
,.

:::
.............

::::
[::::::::

:
:::

::::
L

LI
0

,,1!1!1
iii

ii!_
:::::::

::
::::

:::::::::
:

:::
::::

X
:::

::::
iiii_i

::
::::

:::::::::
:

:':
_

r-.
:::

::::
:::::::

!i!!
::'"'_:

....
L

s.a
:.':

[''2
"::2:::

2:2:
.................

i:i
_

.............
_-._-

i.i.i
...............

c::,.n..
x

i.i,i
...............

"
_-

..J.
I..1_

,.,.,
...............

_.
_

...................
I--.

Z
'"

'!
............................

"
.......

i-_
:::

::::
.............

::::::::
:

:::
::::

i.a
....................................

__)
1I
."1.....................................

I_
I!1!

!
:::

::::
:::::::

::
::::

::::::::
:

:::
::::

!i]:
::::

:::::::
::

::::
::::::::

:
:::

::::
It

"-¢
,.,

:::
!!!!

:::::::
::

::::
::::::::

:
:::

::::

o
'"if!

........
:::::::

......................
zo

_:
j

!._
...............

::
:::"

::::::':
:

7:
::::

iii
:

0
5

I'I
,I

.............
*-,-_-

......
I

...............
7

I.i
,I

•
<

o
,.,.,....................

;................
z

•
•

"
O

•
I'I'I

......................
,

............
I-'

:::
,

"'_''
I,_

::::>
I'll

.......................................
_

,_°
0

I:l:l:
::::

::::
:::::::

::.....
I

........
-

_
I._

I:1
I:

..................
::::;

::::::::
....

::::
-

_"
........................................

I_:::)

:::
::';

:::::':
....

_
............

.................
,...............

:
::::

(:_
_

..,.._jj
_

:
:

.......
_'.............

,
::::

bJ
:

:
_

C
:)

•'r
o

i.i
i:

.......
I

...........
'

......
.

.......
.......

Z

o_
i-i

,
..............

,....
l

.................

....
_:,-

_........................::
,.................

,.,,
....................

',.................
U

11'
....................................

z

m
_m

:::
ii

:::
:::

::::::
::

:::,::::::::
:

:::
:::

m

"¢:
'"'

I!
•

..................
:2)

....
:::

..........
_::

...................

_0_r-_0
-

.
_

h

.-,
0

0
o_

o

-
o

o
o

O
rlO

<
_

t
S

'kr:isN
rlN

N
0±

N
'C

J_S



S
T

A
N

T
O

N
N

U
M

B
E

R
,

S
l

"_
'

•
<>

D
o_

C
3

C
:)

,-
-.

0
...

.IE

C
3

*.
--

C
:3

,
C

3,
_

C
3

0
O

;
t
l

"q
O

C
_E

3
C
)

(:
3

C
:)

_'

i'
_(

")

_
__

_
iii

iii
iii

iii
iii

iii
lii

ii
iii

iii
iF

:,i
il:

_i
lil

ll
ii

i
:::

:::
:::

;::
::...

.
...

...
..

,.
...

.
_

_
--

-
...

...
...

I
!

...
...

..
:::

:::
:::

:::
:::

:::
:::

:::
:::

_

U
]

I
_

...
...

...
...

...
.

n_
n

...
...

...
...

.
1

...
.

I
"

I"
''!

"
c)

_
•

,
.::

:.
...

...
..

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

:.
...

:.
...

,
.,.

_
pa

(3
'

o
c_

T

I::
;;

Iii
iii

iii
iii

iii
lii

ii!
iii

i
iii

i
°

:_
_i

_i
!!

iii
li!

_!
_,

i
'i:

:
iii

i:
:i

::
ii::

iii
o 0

3P
"

I:r
;I

...
...

...
...

...
...

,
...

.
'

"-
;

...
...

...
...

...
...

.
...

...
...

,
...

...
...

..
h

C
:

("
)

(3
rq _

z
...

...
.

_.
...

...
...

...
...

..
0

...
...

...
...

...
...

...
...

...
...

...
...

...
...

.
\

...
...

...
...

...
...

...
.

:_
I-

-
_

...
...

...
...

...
...

...
...

...
.

i..
...

...
...

...
...

'
"

""
"

".
'..

"
...

...
..

,.
...

...
...

...
...

.

iii
iii

iii
iii

iii
i

iii
 i

iii
iii

iil;;
i;

;;
i

...
...

...
...

...
..

_
.l=

...
...

...
.

,.
...

...
...

..
r-

_"
:

o
it

_
;j

3"

c
i:

::
::

::
::

::
::

::
::

::
::

::
::

::
::

::
::

::
::

::
::

::
::

::
::

::
:

:
_

_J
;

-
::

::
.:

::
:,

:
.:

,:
.:

_'
_:

_
o4

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..
,_

_i
i_

i_
l_

i_
i

ili
_=

z
...

...
...

...
...

...
...

...
...

...
...

...
...

...
:'

ii!
ii

i
_-

...
...

...
...

...
...

...
...

...
...

...
...

I...
...

/
...

...
...

...
...

...
...

.
"

_
...

...
...

...
...

...
..

I
,.

...
...

..
22

_a
.

_.
._

.._
...

...
...

...
...

...
...

...
"r

l
...

...
..

i.
...

...
...

..
_-

_
.

,..
._

.._
_.

.-
...

...
...

...
(i)

...
.

i
...

.
C

--
I

F
I

...
...

...
...

...
..

_'
_'

_
...

..
=

_:
...

:.
,._

...
.

_"
,',

','
r,

,'
...

...
..

u
...

.
,.

...
_'

,-
,-

,.
:;0

II
"-

--
--

--
--

--
--

--
--

_r
_-

lJ
J

o°
,

r)
o4

:::
:::

:::
:::

:
:::

::
:

::
:

:
:

:::
:::

:::
:::

:
:::

::
:

:
:

:
:

;::
:::

::2
:1

:::
:

:::
:

:
_

:
•

Ill

...
...

...
...

...
..

i
...

...
...

...
...

..
:

_:
:

:
:

22
::

::
:::

...
...

..
,.

.
...

...
...

...
...

...
...

...
.

iii
iii

iii
ili

ii
iii

il
ii

ii
iii

iii
iii

...
...

...
...

...
...

...
...

...
...

...i
ii

;
×

-_
iii

ii
iii

li
i_

i;
iii

iii
iii

lii
iiiii

i
...

...
...

...
...

...
...

.
;I

"
+

::
::

::
::

:
:::

:
:::

:
::

:
:

:
iii

_i
_i

i
ii_

i
i_

1_
_

i
ill

ii_
i_

i_
li_

i_
.i_

.!
ii.

i._
i_

<:
_

0
_
I
-
"

_
o
_
-

0
...

...
...

...
...

...
_.

...
...

...
...

...
...

...
_

...
...

...
...

..
'.

...
...

...
..

I
!

I

C
)

O

Z
o

o
,:

=
o

(_
c)

o

...
...

...
...

...
...

i
...

...
...

...
...

...
...

.
I

...
...

...
...

..
I

...
.

I.
...

...
.

:]
_

;o
i!i

iii
iii

iii
i

i!i
i

i
li

iii
i

iii
i_

iii
i

iii
i

;ii
ili

i
i

i
i

iii
ii_

iii
lii

_i
!ii

il
_

iii
X

...
...

...
...

...
...

_"
.

...
...

...
...

...
_.

_1
-_

...
...

...
...

...
...

.
'

...
...

...
...

...
...

...
'.

.
I.

...
...

...
...

...
...

...
...

r'r
).

_
"

...
...

...
...

...
..

I
...

...
...

...
...

...
...

...
..

i:
...

...
...

...
...

...
...

...
rq

I
...

...
...

...
...

.
i.

...
_.

...
...

...
...

...
...

,.
•

...
...

...
..

,.
...

...
...

..
...

...
...

...
...

.
!

*
I

...
.

...
...

...
...

...
...

I
...

...
...

...
..

I
...

...
...

...
•

--
f_

l

o
...

...
...

...
...

...
.

...
...

...
...

...
..

,.
...

...
...

...
...

...
...

...
..

3b
b

c.
:)

...
...

...
...

...
...

.
i

...
...

...
...

...
..

_
...

...
...

...
..

'.
...

...
...

..
c:

,_
c_

G
O

c,
...

...
...

:.
...

:.
...

:.
i-

:.
:.

,..
_:

...
...

...
:

...
.

:.
...

_.
:.:

.:.
:.

!.
...

...
...

...
...

...
...

...
..

o
o
c
*

,-
..

+ ru
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(CE2302) ARC 3.5-1gg 0H26 (01) INBOARD LOWER WING SURFACE -
SYHBOL 2Y/B . HAW/HT MACH PARAMETRIC VALUES

O .300 .912 "7.320 ALPHA 30.000 BETA .000
.400.500 ELEVON .000 BOFLAP .000

SPDBRK .000 RN/L 3.700
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(CE2309) ARC 3.5-199 0H26 (01) INBOARD LOWER WING SURFACE
SYPIB_ 2Y/B HAN/HT MACH PARAMETRICVALUES

0 .300 .912 7.320 ALPHA 30.000 BETA .000
•400 ELEVON 5.000 BDFLAP 5.000
.500 SPDBRK .000 RN/L 3.?00

.lO000

.01000

d
W
m

Z

Z
0

Z
<

.UUIUU

.00010

1.000-3 1.000-2 1.000-I 1.000+0 1.000+1 1.000+2

REYNOLDS NUMBERBASED ON LONGITUDINAL THERMOCOUPLELOCATION, Re X 10.6
FIGURE 21NING LONER SURFACE (ALPHA = 30, RE/FT = 3.7X10+6}
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APPENDIX

TABULATEDSOURCEDATA

Tabulations of plotted data are available on request from Data
Management Services.
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DATE O| JdL ?? AMES 3.5-199 OH2B PAGE 15

ARC 3.5-199 01426 {01) BOTTOMCENTERLINE (REBAIO)

BOTTOMCENTER LINE PARAMETRIC DATA

ALPHA = BO.O0 BETA = .0000 ELEVON = 10.00 BOFLAP = .OOOU
SPDBRK - .0000 RN/L • I,O00

*'*TEST CONDITIONS***

RUN MACH RN/L PT TT HT RHOVEL SCALE
NUMBER' PER FT PSIA DEG. R BTU/ SLUG/

XlO 6 LBM FTBSEC
IS 7.320 1.227 240.5 1342. 328.4 .I194 .1750-01

***TEST DATA***

RUN PHI X/L T/C NO H/HREF H/HREF H/HREF OREF QDOT HN/HT TW STN NO
NUMBER R=I.O R=O.9 R=.SI2 BTU/ BTU/ DEG. R R=0.9

FT2SEC FT2SEC
16 .00000 .30000 802.00 .4160-01 .5012-01 .5095-0| 24.47 1.018 .4114 563.1 .1651-02
16 ,DO000 .35000 803,00 .4244-0| .5113-01 ,5198-01 24.46 1.038 .4116 5S3.4 .1685-02
lS .00000 .40000 804.00 .4150-0! .5001-0I .5084-01 24,42 1.014 .4124 564.5 .I648-02
16 .00000 ,45000 805.00 .3868-01 .4661-01 .4738-01 24.45 .9460 .4117 563.6 .1536-02
16 .00000 .50C00 806,00 .3556-01 _4285-01 .4357-01 24.44 .8690 .4122 564.2 .1412-02
t6 .00000 .55000 807.00 .3524-01 .4246-0i .4317-01 24.44 .8514 .4120 563.9 .1399-02
15 .00000 .60000 808,00 .3156-01 .3803-01 ,3867-01 24.43 .7711 .4123 564.2 .1253-02
16 .00000 .65000 809.00 .2865-01 .3572-01 .3531-01 24,46 .7252 .4116 563.3 .1177-02
16 .00009 .70000 810.00 .2875-01 .3464-01 .3522-01 24.45 .7029 .41Z9 563,8 .1142-02
16 .00000 .75000 811.00 .2892-01 .3484-01 .3542-01 24.46 .7075 .4115 563.3 .1148-02
16 ,00000 .80000 812.00 .2940-01 .3542-01 .3601-01 24.44 .7184 .4121 564.1 .1167-02
I6 .00000 .85000 813.00 .2753-0! .33!7-0! =3373-0! 24.44 .6730 ,4!20 563,9 .!093-02
16 .00000 .80000 814.00 .2356-01 ,2838-01 .2887-01 24.43 .5756 .4123 564.3 .8356-03
16 .00000 .92500 815.00 .1859-01 .2241-01 .2278-01 24.44 ,4544 .4121 564.I .7383-03
15 .00000 .95000 816.00 .1650-01 .1988-01 .2021-01 24.44 ,4032 .4120 563.9 o6549-03
16 .00000 .97500 Bl?.O0 .1354-01 .1631-01 .1658-01 24,50 .3318 .4106 562.0 .5375-03
16 .00000 1.0150 818.00 .8798-02 .1059-01 .1077-01 24.55 .2160 .4095 560.5 .3491-03
I6 .00000 1.0300 819.00 .8780-02 .I057-01 .10"/5-0! 24.52 .2153 .4102 561,4 .3484-03
16 .D0000 1.0600 821.00 .6568-02 .7910-02 .8041-02 24.50 .1609 .4107 562.1 .260?-03



m

_
i|JJillilltiiliillt

•
.....

*
...........

.

0
n

-
OI

O
.

0
•

>
_U

_m
m

--
_

m
(0

n
J

m
ru

m
m

r.-
o_

m
n

J
m

o_
m

m
_o

r-
m

t--
r-

•
t
_

0
"J

n
J

_0
0

_-.
nJ

m
m

.T
m

0
_,0

U
'_

O
J

U
')

L
O

m
O

0
m

r"
m

O
0

_JOr"
_

|
•

O
J

(_d
n

J
O

d
n

o
O

J
oJ

n
J

(',J
_J

O
J

nJ
t'u

n
J

_J
(_

....

U
.

_
U

_
m

a_
m

--
_

--
m

_0
m

a)
_o

m
n

_
m

00
_

_o
_o

o

P
-

Z
$

m
0

L
_
0
0
0
0
0

o
C
_
_

O
0
0

(
_
o

C
_
o

0
0
0
0

o
z

:

k
'
-
"

O
0

4
1
(

W
_

_
I

I
l

I
I

;
I

I
I

l
I

I
I

I
I

I
I

I

W
.
.
.
.
.
.
.
.

•
•

•
.
.
.
.
.
.
.
.

T
m

W
$

.
.
.
.
.
.

i
_
.
O

i
-
-

_
b
-

O
00000_t_O

000_O
00000

_
I
_

_
J
f
_

I
W
_
)

i
I

I
I

I
I

l
I

I
I

I
I

I
I

I
I

I
I

I

_
-.

,
r-

00
00

._---
_u

o
m

o
_o

_o
co

r--00r--o-
_-

._
o

o
_

_
-,-n

-
o-.:r_.-r._-__rn._o--_L

n_-_-_ro
0")

["-
,

•
•

•
............

,
,

,
C

t)
_0

_
_
-

_
°

&
,
,
,

..........
,
,
,
_

_
•

!<
z

el

Z
r.--

.
J

o
o
o
o
o
o

o
c
_
o
o
c
_
o
o
m
o
m
-
-
m
_
0

J0
_

W
_
-

Z
O

O
t
'
-
r
-
D
-
_

_
'
-
t
'
-t
_
_
'
-
D
-
_

_
"
t
'
-
r
_
r
'
-
m
'
-r
-
t
_
-t
-
-r
-



0
O

000000_o
_tO

000000
Z

_
|lllll_lJllfllrlJl4

•
°

.......
•

..........

_
W
-
-

Illlllllllll$1|lll

0
__0

_
$

_
0000_'_000000000000

_
00000,_0000000000000

(_
W
O

I
I

i
I

I
I

I
_

I
|

I
I

I
I

_
]

I
I

I

t

0

_
Z

00000_0000000000000
O

0000q_O
000000000000

0
...................

L
_

0
_

_
O
0
0
0
0
1
_
O
0

W
000001_0_00000000000

_
D

_
O
_
O
_
O
t
O
0
_
O
_
O
_
O
_
O
0
0

r_
O

0_O
ID

O
0000000_

r-
_

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

N
-
-

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

z
_

_
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

w
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

0
_

Z



O|

Z
_

I|IIIIS
lIIIIIIIIII_

.,00.o.
............

o
el,.

0

_
Z

_

lg"
_-,_

o
_

•
(_

I--
_r"

I_
la-

4%
J

_00_00000(_0000C
30

I,--
O

_
_

_
IJJ_

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

_
-

r
u

•
o

o
a:m

m
0
0
r
-
r
-
r
-
r
_
r
u
o
-
-
m
r
u
_
-
o
_
o
c
0
m
o
_
r
r
-

o
z

_
-
o

r
_

-
r

.
o
o
o
o
r
-
-
-
m
o
o
_
o
n
a
_
-
n
a
_
-
-
_
o
_
o
o
r
u
-
-
c
o
_

m
0

_
-
b
J

_
r

0
-
-

_
.

_
0
_
0
_
(
_
_

t
U
t
_
J
o

0
9
_
0
¢
3
J
r
_
o

C
0
o

U
3
0
3

o
0
3
P
q

#
(
J

O
U
3

t
/
_

T
n
_

.
I
t
_
_
-
9
-
_
-
3
-
I
_
_
r
_

t
_
3.
_
-
_
r
_
*
i
.
I
t.
-
l
-h3

R
j
-
-
-
-
p
j

#
,
-
-

$
.
.

-
r
m

W
•

0
.
_
'
_

l
-
-

$
_

0
0
0
(
;
3
0
0
0
0
0
0
0
0
0
0
0
0

I_/
JQ

*
"

--
_

i
,

,
,

I
I

,
I

,
,

,
,

,
I

I
,

I

W
O

I
I

I
!

I
I

I
I

I
l

I
I

I
I

I
!

I

L
0
U
3
.
3
-
_
-
_
j
t
0
_
0
_
D
0
3
-
-
_
r
r
_
L
n
;
-
-0
0
r
q
0
0
L
r
_U
3

¢
J

J
b
-
K
O
t
"

_
-

U
C
3
-
-
-
-
O
0
_
3
L
r
_
_
;
P
J
-
-
t
_
O
_
-
-
0

P
O
0
9
-
_
.
_
L
O
O
_

_
I
_
'
¢
:
)

O
T
n
?

.
_
r
_
1
-1
-
h
O
l
_
3
p
0
h
3
1
_
1
4
9
p
q
h
3
_
_
r
_
l
-
l
_
O
O
d
(
t
1
0
D
-
-
.
-

Z
b
J
-
-

t
(
3

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

0
]

h
3

I

_
r
_

oZ
O

O
¢
3
E
3
0

O
¢
_
_
3
C
3
C
3
{
_
C
_
_
3
E
3
C
3
0

O
O

C
3

I
S
)

"
r

_
_
.

_
j
i
_
0_
l
-t
(
3
t
0
r
_
c
0
o
_
o

_
p
d
m

_
r
_
3
t
D
p
-
0
0
0
]

_
.

<
_-

_

ne

0
)
_
_

.
J

t
3
O
C
3
O
O
E
D
O
C
O
O
O
O
O
_
L
O
O
U
3
-
-
1
_
3
i
I
3

Z
X

;
_
;
r
*
3
.
1
-
.
_
'
L
r
_
U
3
t
0
t
0
1
"
-
r
_
o
c
l
_
0
0
]
(
_
0
)

O
t

•
-

-

J

¢'_
111

z



DATE Ol JbL 77 AMES 3.5-199 0H26 PAGE Ig

ARC 3.5-199 OHB6 (011 BOTTOMCENTERLINE (REBAI4)

BOTTOMCENTERLINE PARAMETRICDATA

ALPHA = 30.00 BETA = .0000 ELEVON - -7.000 BDFLAP - .0000
SPDBRK = .0000 RN/L - 3.700

**'TEST CONDITIONS**"

RUN MACH RN/L PT TT HT RHOVEL SCALE
NUMBER PER FT PSIA DEG. R BTU/ SLUG/

X10 6 LBM FTBSEC
50 7.380 3.444 873.1 1563. 386.8 .3939 .1750-01

***TEST DATA***

RUN PHI X/L T/C NO H/HREF H/HREF H/HREF QREF QDOT HN/HT TN STN NO
NUMBER R=I.O R=O.B R=.91B BTU/ BTU/ DEB. R R-0.9

FTBSEC FTBSEC
50 .00000 .30000 802.00 .7319-01 .8653-01 .8468-01 60.94 4.460 .3514 565.6 1661-02
50 .00000 .35000 803.00 .7638-01 .9031-01 .8837-01 60.81 4.652 .3517 566,1 1733-02
50 .00000 .40000 804.00 .7732-01 .9146-01 .8949-01 60.79 4.701 .3529 568.0 1755-02
50 .00000 .45000 805.00 .7410-01 .8761-01 .8574-01 60.94 4.516 .3513 565,5 1688-02
50 .00000 .50000 806.00 .7203-0I .8518-01 .8335-01 60.88 4.386 .3520 566.5 1635-02
50 .00000 .55000 807.00 .7709-01 .9113-01 ,8918-01 60.97 4.700 .35|1 565.1 1749-02
50 .00000 .60000 808.00 .8329-01 .9848-0I .9637-01 60.91 5.074 .3516 566.0 1890-02
50 .00000 .65000 809.00 .9672-01 .1143 .1119 61.05 5.905 .3502 563.8 .2194-02
50 .00000 .70000 BlO.O0 .1084 .1281 .1254 61.08 6.6]8 .3506 564.3 .2459-02
50 .00000 .75000 811.00 .1318 .1557 .1524 61.10 8.05l .3497 562.9 .2989-02
50 .00000 .80000 812.00 .1535 .1815 .1776 60.96 9.358 .3512 565.3 .3484-02
50 .00000 .85000 813.00 _!599 !890 .]850 6!,04 9.76! .3504 564.0 .3628-02
50 .00000 .90000 814.00 1556 I840 .180I 60.9] 9.481 .3516 566.0 .3532-02
50 .00000 .92500 815,00 1349 1595 .1561 60.92 8.219 .3515 565.8 .3062-02
50 .00000 .95000 816.00 1361 1609 .1575 60.87 8.283 .3521 566,7 .3088-02
50 .00000 .97500 817.00 1289 1524 .149] 6].06 7.873 .3501 563.6 .2925-02
50 .00000 1.0150 818.00 1t09 1310 .I282 61.16 6.781 .3491 562.0 .2515-02
50 .00000 1.0300 8]9.00 1078 .1274 .I247 61.03 6.579 .3505 564.1 .2446-02
50 .00000 1.0600 821.00 .9090-01 .1075 .1052 60.84 5.531 .3524 567.8 .8063-02
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DATE Ol dUL 77 AMES 3.5-t99 OHB6 PAGE 27

ARC 3.5-199 OHB6 (011 TOP CENTER LINE (REBB021

TOP CENTER LINE PARAMETRICDATA

ALPHA = 30.00 BETA = .0000 ELEVON = .0000 BDF'LAP= .0000
SPDBRK= .0000 RN/L - 3.700

***TEST CONDITIONS**"

RUN MACH RN/L PT TT HT RHOVEL SCALE
NUMBER PER FT PSIA DEC. R BTU/ SLUG/

XIO 6 LBM FT2SEC
7 7.320 3.500 872.4 1548. 382.1 .3961 .1750-0!
6 7.320 3.709 872.9 1487. 368.8 .4051 .1750-01

*_*TEST DATA***

RUN PHI X/L T/C NO H/HREF H/HREF H/HREF QREF QDDT HN/HT TN S_N NO
NUMBER R=I.O R=O.9 R=.Bi2 BTU/ BTU/ DEG. R R=0.9

FT25EC FT2SEC
6 lBO.O0 .I0000-01 59.000 .1519 .1802 .1762 57,09 8.674 .3622 556.3 .3357-02
6 180.00 .25000-01 60.000 .4133-01 .4898-01 .4792-01 57.30 2.368 .3599 552.9 .9128-03
6 IBO.O0 .50000-01 61.000 .1_66-01 .1874-01 .1931-01 57.42 .9567 .3586 550,8 .3678-03
6 180.00 .75000-01 62.000 .8466-02 .tO03-Ol .9810-02 57.49 .4867 .3579 549.8 .1869-03
6 180.00 .I0000+00 53.000 .8235-02 .9753-02 .9542-02 57.52 .4737 .3576 549.3 .1818-03
6 ]80.00 .12500 64.000 .1187m01 .1406--01 .1376--01 57.50 .6828 .3577 549.6 .2621--03
6 IBO.O0 .15000 65.000 .2051-01 .2429-01 .2377-01 57.47 1.179 .3581 550.0 .4527-03
6 IBO.O0 .16000 66.000 .7221-01 .8554-01 .8369-01 57.45 4.149 .3583 550.4 .1594-02
6 180.00 .20000 89.000 .9822-02 .1175-01 .1150-01 57.47 .5702 .3581 550.2 .2|90-03
7 180.00 .50100 73.000 .7988-02 .9435-02 .9234-02 60.61 .4842 .3478 553.8 .1800-03
7 180.00 .70100 75,000 .6403-02 .7561-02 .7401-02 60.68 .3886 .3470 552.6 .1443-03
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DATE OI JUL 77 AMES 3.5-199 OH26 PAGE 48

ARC 3.5-199 OHB6 (OI) NING LONERSURFACE (REBD03)

HING LONER SURe'ACE PARAMETRIC DATA

ALPHA = 30.00 BETA - .0000 ELEVON = .0000 BDF'LAP- .0000
SPGBRK= .0000 RN/L - 7.000

***TEST CONDITIONS***

RUN MACH RN/L PT TT HT RHOVEL SCALE
NUMBER PER FT PSIA DEG. R BTU/ SLUG/

XIO 8 LBM FT2SEC
ZO 7.320 6.898 ]649. 1488. 369.0 .7649 .1750-01
23 7.320 6,954 1658. I508. 371.7 .7656 .1750-01

*¢*TEST DATA*_*

RUN 2Y/B XlC T/C NO H/HREF H/ItREF H/HREF OREF ODOT HH/HT TH STN NO
NUMBER R=I.O R=0,9 R=,912 BTU/ BTU/ DEG. R R=0.9

FT2SEC FT2SEC
10 .30000 .00000 845,00 ,5903-0I .7044-01 .6884-01 75.99 4.486 .3823 588,0 .9542-03
I0 .30000 .50000-01 846.00 .2916 .3482 .3403 75.75 22.09 .3842 590.9 .4716-02
10 .30000 .IO000+O0 847.00 .3046 .3632 .3550 76.24 23.22 .3804 585.0 .4920-02
IO .30000 .20000 848.00 .3021 .3602 .3521 76.29 23.05 .3800 584.4 .4880-02
I0 .30000 .40000 850.00 .3201 .3815 .3729 76.48 24.48 .3784 582.0 .5170-02
IO .30000 .50000 851.00 .3094 .3686 .3804 76.61 23.70 .3775 580.5 .4995-02
I0 .30000 .60000 852.00 ,3093 .3684 .3602 76.67 23.71 .3770 579.9 .4893-02
10 .30000 .70000 853.00 .2916 .3473 .3385 76.71 22.37 .3767 579.3 .4706-02
I0 .30000 .80000 854.00 .2677 .3189 .3117 76.57 20.49 .3778 581.0 .4321-02
10 .30000 .95000 956.00 .1177 .1402 .1370 76.60 9.013 .3776 580.7 .1900-08
23 .35000 .00000 857.00 .9494-0l .]]31 .1106 77.42 7.351 .3770 584.0 ,1535-02
lO .40000 .00000 858.00 .2821 .3389 .3292 75.57 21.35 .38L,8 591.9 .4563-02
10 .40000 .50000-01 859.00 .650I .7766 .7589 75.53 49.10 .3859 593.5 .1052-0I
IO .40000 .10000+00 860.00 .5316 .6349 .6205 75.6I 40.20 .3853 592.6 .8800-02
10 .40000 .20000 861.00 .3784 ,4515 .4413 76.01 28.76 .3822 587.8 .6116-02
10 .40000 .30000 862.00 .3670 .4374 .4276 76.39 28.03 .3792 583.2 .5927-02
IO .40000 .40000 963.00 .3295 .3926 .3838 76.54 25.22 .3780 581.4 .5320-02
I0 .40000 .50000 864.00 .3285 _39!2 .3824 78.78 25.22 .3761 578.4 .5302-02
IO .40008 .60000 865.00 .3087 ,3655 .3573 76.52 23.47 .3782 581,7 .4952-02
iO .40000 .70000 886.00 .2664 .3174 .3103 76.57 20.40 .3778 581.0 .4301-02
10 .40000 .90000 867.00 ,1956 .2330 .2278 76.57 ]4.97 .3778 591.0 .3157-02
IO .40000 .90000 868.00 .]55] .1850 .1808 76.I9 li.82 .3807 585.6 .2506-02
10 .40000 .95000 869.00 .]375 .1640 .]503 76.03 I0.45 .3820 587.5 ,2222-02
I0 .50000 .50000-0I 872.00 .7629 .BlIO .8902 75.68 57.73 .3848 591,8 .1234-01
I0 .50000 .20000 874.00 .4530 ,5406 .5284 75.91 34,39 .3829 588,9 .7324-02
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DATE Ol JUL 77 AMES 3.5-199 0H26 PAGE 54

ARC 3.5-19_ 0H26 (01) NING LONERSURFACE (RE2D05)

WING LOWERSURFACE PARAMETRIC DATA

ALPHA 25.00 BETA " .0000 ELEVON - .0000 BDFLAP = .0000
SPDBRK= .0000 RN/L 7.000

***TEST CONDITIONS***

RUN MACH RN/L PT TT HT RHOVEL SCALE
NUMBER PER FT PSIA DEG. R BTU/ SLUG/

X]O 8 LBM FT2SEC
12 7.320 6.817 [650. 1522. 375.2 .7577 .1750-0|
[3 7.320 7.260 [654. 1468. 3Sl.I .7768 ._750-0!

***TEST DATA***

RUN 27/8 X/C T/C NO H/HREF H/HREF H/HREF QREF QDOT HNIHT TN STN NO
NUHBER R=!.O R=O,9 R=,912 8TU/ 8TU/ DEG, R R=O,9

FT2SEC FT2SEC
_2 .30000 .00000 845.00 .3117-0I ,3694-01 .368[-01 80.23 2.501 .3598 582.6 .5063-03
I2 .30000 .50000-01 846.00 .1085 .1286 .1281 79.96 8.673 .3619 565.9 ,1762-02
t2 ,30000 .10000+00 847.00 .1033 ,I22_ .1219 80.63 8.328 .3568 557.9 .t577-02
12 .30000 .20000 848,00 .9758-01 ,1155 ,lf5l 80.57 7.873 .3565 557.4 .I584-02
12 ,30000 .40000 850.00 ,1162 .t_75 .1370 80.84 9.403 .3544 554.2 .1884-02
12 .30000 .50000 85[.00 .;546 .t829 .1822 81.10 12.54 .3532 552.3 .2507-02
[2 .30000 .60000 852.00 .2228 ,2637 .2627 81,17 18.10 .3526 55[.4 .3615-02
I2 .30000 .70000 855,00 .2489 .2844 .2933 81.15 20.20 .3528 551.8 ,4036-02
12 .30000 .80000 854,00 .2318 .2744 .2734 80.90 18.76 .3548 554.7 .3762-02
12 .30000 .95000 856.00 .9268-0[ .1088 .I084 80.57 7.467 .3573 558.7 .1504-02
13 .35000 .00000 857.00 .8926-02 .;063 .1058 75.08 6.702 ,3770 567,4 .1420-02

12 .40000 .00000 858.00 .I843 .2187 .2179 79.72 t4.69 .3638 568.8 .2996-02
12 .40000 .50000-0! 859.00 ,3485 .4137 ,4121 79.53 27,72 .3652 57[.0 .5667-02
t2 .40000 ,[0000+00 860.00 .2364 .2805 .2795 79.61 I8.82 .3646 570.1 .3843-02
12 .40000 .23000 861.00 .1482 .1757 .1750 80.17 11.88 .3603 563.4 .2407-02
t2 .40000 .30000 862.00 .1472 .1748 .1736 80.68 11.87 .3564 557.3 .2388-02
12 .40000 .40000 863.00 .1456 ,1723 ,!7!7 80.87 [!.77 .3550 555.1 .2352402
!2 .40000 .50000 864.00 .2233 .2642 .2632 81.14 18.12 .3529 551.7 .3622-02
12 .40000 .60000 865.00 .2485 .2842 .2931 80.76 20.07 .3558 556.3 .4033-02
12 .40000 .70000 866.00 .2216 .2624 .2614 80.75 ]7,80 .3559 556.4 .3596-02
12 .40000 .80000 867.00 .]644 .[947 .1940 80.67 13.26 .3565 557.5 .2668-02
12 .40000 .80000 868.00 .1243 .1473 .[468 80.14 9.961 .3606 563.8 .2019-02
[2 .40000 .95000 869.00 .1071 .1270 .1265 79.88 8.552 ,3626 566.9 .1740-08
12 .50000 .00000 871.00 .5963 .7074 .7048 79.78 47.58 .3633 568.0 .9692-02
12 .50000 .50000-01 872.00 .3773 .4479 .4462 79.56 30.02 .3650 570.8 .6135-02
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DATE 01 JUt. ?7 AHES 3.5-199 0H26 PAGE 6g

ARC 3.5-198 OH26 (Ol) WING LONER SURFACE (RE_DIO)

H_NG LONER SURFACE PARAMETRICDATA

ALPHA - 20.00 BETA " .0000 ELEVON = 10.00 BDFLAP = .OOO0
SPDBRK = .0000 RN/L = 1.000

***TEST CONDITIONS***

RUN HACH RN/L PT TT HT RHGVEL SCALE
NUMBER PER FT PSIA DEG. R BTU/ SLUG/

XIO 6 LBH FT2SEC
14 7.320 1.012 243.7 1517. 373.9 .I121 .1750-01
16 7.320 1.227 240.5 1342. 328.4 .1194 .1750-01

***TEST DATA***

RUN 2Y/B X/C T/C NO H/HREF H/HREF H/HREF QREF ODOT HN/HT TN STN NO
NUMBER R=I.O R=0.9 R=.912 8TU/ BTU/ DEO. R R=o.g

FT2SEC FT2SEC

I6 .30000 .00000 845.00 .3108-01 .3746-0I .3808-01 24.43 .7592 .4124 564.5 .1234-02
16 .30000 .50000-01 846.00 .9612-0I .1159 .1178 24.40 2.346 .4129 565.2 .3B17-02
16 .30000 .10000+00 847.00 .8446-01 .I0|8 .i035 24.45 2.065 .4119 563.8 .3353-02
16 .30000 .20000 848.00 .7153-01 .8618-01 .8761-01 24.46 1.750 .41[7 563.4 .2840-02
[6 .30000 .40000 850.00 .4127-01 .4971-0l .5053-01 24.48 1,010 .4111 562.7 .1638-02
16 .30000 .50000 851.00 .3406-01 .4101-01 .4169-01 24.52 °8350 .4103 561.5 .1352-02
16 .30000 .60000 852.00 .3033-01 .3652-01 .3712-01 24.53 .7441 .4099 561.0 .1203-02
16 .30000 .70000 853.00 .2741-01 .3300-0l .3355-01 24.55 .6730 .4095 560.5 .1088-02
16 .30000 .BOO00 854.00 .2583-01 .3109-01 .3161-01 24.54 .6338 .4098 560.8 °!025-02
16 .30000 .95000 856.00 .3982-0i .4786-01 .4876-01 24.49 .9753 .4109 562.4 .1581-02
14 .35000 .00000 857.00 .8463-01 .1004 .1019 30.63 2.592 .36]8 563.7 .3571-02
16 .40000 .00000 858.00 .1764 .2127 .2163 24.35 4,295 .4142 566.9 .7009-02
16 .40000 .50000-01 859.00 ,2837 .3421 .3478 24.36 6.912 .4138 566.5 .1127-01
16 .40000 ,10000+00 860.00 .1573 ,1896 .1928 24.37 3.833 .4137 566.3 .6248-02
16 .40000 .20000 861.00 .7692-01 .9270-01 .9424-01 24.43 1.879 .4123 564.4 .3055-02
16 .40000 .30000 862.00 .598]-01 .7204m0] .7324--01 24.48 1.464 .4111 562.6 .2374--02
16 .40000 .40000 863.00 .4659--0I .5609--01 '5703--01 24.53 1.143 .4101 561.3 .1849--02
16 .40000 .50000 864.00 .4080--01 .4911--01 .4992--01 24.57 1.002 .4091 560.0 .1618-02
16 .40000 .60000 865.00 .4044-0I .4859-01 .4949-01 24.56 ,9933 .4093 560.2 o1605-02
16 .40000 .70000 866.00 .2926-01 .3522-01 .3580-01 24.56 .7186 .4093 560.2 .1161-02
IS .40000 .80000 867.00 .4873-01 .5894-01 .5994-01 24.00 1.169 .4224 578.2 .1941-02
16 .40000 .90000 868.00 .4243-0I .5110-01 .5195-01 24.50 1.039 .4107 562.1 .1684-02
16 .40000 .95000 869.00 .3701-01 ,4459-01 .4533-01 24,45 .9050 ,4118 563.6 .1469-02
16 .50000 .00000 871.00 .5161 .6221 .6325 24.38 12.58 .4134 565.8 .2050-01
16 .50000 .50000-01 872.00 .2479 .2988 .3038 24.38 6.043 .4135 565.9 .9845-02
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DATE Ol JUL 77 AMES 3.5-|99 0H26 PAGE 78

ARC 3.5-199 0H26 (Of) W|NG LOWER SURFACE IR£2DI3)

WING LOWER SURFACE PARAMETRIC DATA

ALPHA • 20.00 BETA • .0000 ELEVON - 15.00 BDFLAP • 15.00
SPDBRK • .0000 RN/L = 3.700

**'TEST CONDITIONS'''

gUN MACH RN/L PT TT HT RHOVEL SCALE
NUMBER PER FT PS]A DEG. R BTU/ SLUG/

XIO 6 LBM FT2SEC
19 7,320 3.507 873.3 1547. 381,8 .3967 .1750-01

20 7.320 3.576 874.0 1530. 377.4 .3999 .1750-01

"''TEST DATA*''

RUN 2Y/B X/C T/C NO H/HREF H/HREF H/HREF QREF ODOT HN/HT TW STN NO
NUMBER R=i.O R=0.9 R=.912 8TU/ BTU/ DEG. R R•O.9

FT2SEC FT2SEC
19 .30000 .00000 845,00 .3007-01 .3562-01 .3615-01 59.6I 1,79_ .3580 569,8 .6786-03
19 .30000 .50000-01 849.00 .9094-01 .1078 .I094 59.49 5.410 .3593 571.8 .2053-02
19 .30000 .IO000+O0 947.00 .8059-01 .9540-0I .9683-01 59.78 4.817 .3562 567.0 .1818-02
I9 ,30000 .20000 848.00 .6789-01 .8037-01 .8157-01 59,83 4.062 .3557 566.1 .1531-02
19 .30000 .40000 850.00 ,3721-01 .4403-01 .4469-01 59.93 2.230 ,3547 564.5 .8390-03
19 .30000 .50000 851.00 .3563-01 ,42]5-0] ,4278-01 60.00 2.138 .3540 563,4 .8032-03
19 .30000 .60000 952.00 .4395-01 .5188-01 .5265-01 60.02 2.632 ,3538 563.] .9805-03
]9 ,30000 .70000 853.00 .4668-01 ,5522-01 .5604-0l 60.05 2.803 .3535 562.6 .1052-02
19 .30000 .80000 854.00 .4956-01 .5864-0] .5951-0! 59,98 2.973 ,354I 563,6 .I117-02
19 .30000 .95000 856,00 ,1654 .1959 .1989 59.53 9.943 .3588 571.1 .3732-02
20 .35000 .00000 857.00 .8173-01 .9706-01 ,9853-01 58.09 4,748 ,3667 576.9 .1834-02
19 ,40000 ,00000 858.00 .1721 .2040 .2070 59.40 I0.22 .3601 573.9 .3885-02
]9 .40000 .50000-01 859.00 .2838 .3364 .3414 59.34 16,84 .3608 574.2 .6407-02
19 .40000 .10000+00 860.00 .1596 .189] .]920 59.40 9.479 .3601 573.2 .3602-02
19 .40000 .20000 861.00 .7650-0l .9061-01 .9196-0I 59.64 4.563 .3577 569.3 .]726-02
19 .40000 ,30000 862,00 .5667-0l .6707-01 .6807-0l 59.86 3,392 .3554 565.7 ,1279-02
19 .40000 .40000 863.00 .4281-01 .5066-0l .5141-0l 59.93 2.566 .3547 564.5 ,9653-03
19 .40000 .50000 864.00 .3943-0i .4664-0i .4733-0i 60.05 2.368 .3534 562.5 .8887-03
19 .40000 .60000 865,00 ,3604-0I .4265-01 .4328-01 59.93 2.]60 .3547 564.5 ,8126-03
19 .40000 .70000 866.00 .1669-01 .I975-01 .2004-0] 59.96 1.OOI .3544 564.0 ,3763-03
19 .40000 .80000 867.00 .4029 .4769 .4840 59.84 24.10 .3557 566.1 .9085-02
19 .40000 .90000 968.00 .3089 .3659 .3714 59.58 18.41 .3583 570.2 .6971-02
19 .40000 .95000 869.00 .2663 .3156 ,3203 59.42 15.82 .3599 572.9 .6011-02
19 .50000 .00000 871.00 ,4840 .5736 ,5822 59.44 28,77 .3598 572.6 .1093-01
19 .50000 .50000-01 872.00 ,2618 .3103 .3150 59.38 15.55 .3604 573.5 ,5910-02
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DATE 81JUL 77 AMES 3.5-189 OH26 PAGE 81

ARC 3.5-199 OH26 (Ol) NIN6 LOHER SURFACE (RE2DI41

NING LONER SURFACE PARAMETRICDATA

ALPHA = 30.00 BETA • .0000 ELEVON • "7.000 BDFLAP = .0000
SPDBRK = .0000 RNIL • 3,700

***TEST CONDITIONS***

RUN MACH RN/L PT TT HT RHOVEL SCALE
NUMBER PER FT PSIA DEG. R BTUI SLUG/

XIO 8 LBM FT2SEC
50 7.320 3.444 873.1 1563. 386.2 .3938 ,1750-0]
51 7.320 3.451 873.5 1562. 385.8 .3943 .[750-0i

***TEST DATA***

RUN 2YIB XIC TIC NO HIHREF HIHREF HIHREF QREF QDOT HNIHT TN STN NO
NUMBER R=I.0 R=O.8 R=.912 BTU/ BTU/ DEG. R R=0.9

FT2SEC FT2SEC
50 .30000 .00000 845.00 .3335-01 .3845-01 .3860-01 60.88 2.03l .2519 566.5 .7572-03
50 .30000 .50000-01 846.00 .I128 .1336 .1307 60.77 6.852 .3531 568.3 .256_-02
50 .30000 .iO000+O0 847.00 .I025 .1213 .I187 81.01 5.251 .3507 564.4 .2328-02
50 .30000 .20000 848.00 .8078-01 .I073 ,I050 61.04 5.541 .3504 564,0 .2060-02
50 .30000 .40000 850.00 .6222-01 .7351-01 .7195-01 61,15 3.804 .3493 552.2 .1411-02
50 .30000 .50000 851.00 .6435-01 .7602-01 .7440-01 61.24 3.941 .3483 560.7 .1458-02
50 .30000 .60000 852.00 .8903-01 .I052 .102B 6].27 5.455 .3480 560.2 .2019-02
50 .30000 .70000 853.00 .1281 .1513 .148i 61.29 7.850 .3478 559.8 .2904-02
50 .30000 .80000 854.00 .1646 .1945 .]903 6!_]9 !0.07 ._488 56].5 .3734-02
50 .30000 .95000 856,00 .5244-01 .6188-0l .6065-01 61.09 3.204 .3498 563 I .1190-02
51 ,35000 .00000 857.00 .8637-01 .I022 .I000 60.55 5.230 .3548 570.4 .1960-02
50 .40000 .00000 858.00 .]588 .1879 .1839 60.72 9.645 .3536 569.2 .3606-02
50 .40000 .50000-01 859.00 .2998 .3547 .3471 60.64 18.18 ,3545 570,6 .6808-02
50 .40000 .10000+00 860.00 .1984 .2347 .2297 60.66 I2.03 .3542 570.2 .4505-02
50 .40000 .20000 861.00 .I162 .1374 .1345 60.87 7.074 .3521 566.7 .2638-02
50 .40000 .30000 862.00 ,lO01 .11.83 .1158 61.08 6.117 .3499 563.2 .2272-02
50 .40000 .40000 863.00 .8874-01 .1048 .1026 61.17 5.429 .3490 561,7 ,2013-02
50 .40000 .50000 864.00 .1159 .1369 .1340 61.30 7.107 ,3477 559,7 .2629-02
50 .40000 .60000 865.00 .1344 .1588 .1554 61.14 8.216 .3493 562.2 .3048-02
50 .40000 .70000 866.00 .1270 .1500 .1468 61.15 7.764 ,3493 562.2 .2880-02
50 .40000 .80000 867.00 .7409-01 .8755-01 .8568-01 61.09 4.526 .3498 563.1 .1681-02
50 .40000 .80000 868,00 .5876-01 .6948-01 .6799-01 60.86 3.576 .3522 567.0 .1334-02
50 .40000 .85000 869,00 .5217-01 .6171-01 .6039-01 60.72 3.168 .3536 569.1 .1184-02
50 ,50000 .00000 871.00 .4841 .5727 .5604 60.75 29.41 .3533 568.7 .1098-01
50 .50000 .50000-01 872.00 .3168 .3748 .3667 60.67 19.22 .3541 570.0 .7193-02
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DATE O! JUL 77 AMES 3.5-199 OH2B PAGE 93

ARC 3,5-199 0H26 (Of) WING LONER SURFACE (RE2DIS)

WING LONERSURFACE PARAMETRIC DATA

50.00 BETA - .0000 ELEVON- -15.00 BOFLAP - .0000ALPHA
SPDBRK : .0000 RN/L = 3.700

***TEST CONDITIONS***

RUN MACH RN/L PT TT HT RHOVEL SCALE
NUMBER PER FT PSIA DEG, R BTU/ SLUG/

XIO 6 LBM FT2SEC
48 7.320 3.537 872.9 1539. 379.8 .3979 .I750-01
49 7.320 3.464 8?5.5 1559. 384.9 .3949 .1750-01

***TEST DATA***

RUN 2Y/B X/C T/C NO H/HREF HtHREF , H/HREF QREF ODOT HWIHT TW STN NO
NUMBER R-I,O R=0,8 R-.gI2 8TU/ 8TU/ DEG, R R-O.9

FT2SEC FT2SEC
49 .30000 .00000 845.00 .3281-01 .3859-0t ,3776-01 60.38 1.989 .3551 569.6 .7388-03
49 .30000 .50000-01 846.00 .Ills .132I .1293 60.28 6.728 .3561 571.l .2529-02
.......... _,_ _,._ ._vL_ ._o_ .it?2 ou._c 6.i30 ._o_l 567.3 ._c_4-uc

49 ,30000 .20000 848.00 .8867-01 .1049 .1026 60.54 5.368 .3535 567.0 .2008-02
49 .30000 .40000 850.00 .6042-01 ,7145-01 .6992-01 80.65 3.685 .3525 565.5 .1368-02
49 .30000 .50000 851.00 .6367-01 .7528-01 .7387-01 60.7| 3.866 .3517 564.1 .1442-02
49 .30000 .60000 852.00 .8833-01 .1044 .1022 60.75 5,366 .3513 563.5 .2000-02
49 .30000 .70000 853.00 .1261 .149l .1459 60.77 7.664 .3511 565.8 .2855-02
49 .30000 .80000 854.00 .1616 .1910 .I869 60.68 9.802 .3521 564.7 .3658-02
_8 .30000 .95000 856.00 .2796-01 .3306-0t .3235-01 60,72 1,697 .3516 564.1 .6330-03
48 .35000 .00000 857.00 .8583-0! .I015 .9936-01 59.68 5.122 .3537 559.8 .1929-02
49 .40000 .00000 858.00 .1568 .1857 .1817 60.81 9.444 .3568 572.4 .3555-02
49 .40000 .50000-01 859.00 .2939 .3481 .3408 60.12 I7.67 .3577 573.8 .6664-02
49 .40000 .10000+00 860.00 ,1939 .2297 .2247 60.14 11.56 ,3575 573.5 .4396-02
49 .40000 .20000 86i.00 .II2? .1334 .1305 60,35 6,803 .3553 570.0 ,2554-02
49 .40000 .30000 862.00 .9750-01 .1153 .1129 60.57 5.905 .3532 566.5 .8208-02
49 .40000 .40000 863.00 .8618-0I .1019 .9972-01 60.66 5.227 .3522 565.0 .1951-08
49 .40000 .50000 864;00 .]132 .I338 .1309 60.80 6.881 .3507 562.6 .2562-02
49 .4000D .60000 865.00 .]302 .1540 .1507 60.66 7.899 .3522 565.0 .2949-02
49 .40000 .70000 866,00 .1228 .1452 .1421 60.67 7.449 .3521 564.8 .2780-02
49 .40000 .80000 867.00 ,3855m01 .4558--0! .446t--0l 60.69 2.339 .3519 564.6 .8729--03
49 .400B0 .90000 868.00 .2488-01 .2944-01 .2880-0I 60.47 1.505 .354l 568.0 .5636-03
49 .40000 .95000 869.00 .1836-0! .2173-01 .2]26-0i 60,35 1.108 .3554 570.0 .4160-03
49 .50000 .00000 871.00 ,478! .586l .5539 60.25 28,81 .3564 571.6 .1084-01
48 .50000 .50000-01 872,00 .3104 .3676 .3587 60.17 18.68 .3573 573.1 .7037-02



0

W
W
0
_

°
.

•
.

.
•

.....
•

..............
°

................

•
........

°..+
......

°°°.
..................

..

%
11.1

l_t--1O
m

O
_l'_O

......
O

P,.,$"
•

•
._30..'P

+
+

..+
_

....
r_

.III._"
•

+
--t_+

'_J
.O

Il_t_
•

.(D
O

_
_

.....
l_m

--O
_tiO

l_I
•

,
"O

lrU
i+

tU
"

"
+

I_
"n.l--O

"
"L

"I
"

"O
_tt_'

"
"

"a"
"

"
'O

m
"

"
_

_m
m

--m
m

m
------_,0o,

m
,....

+
'um

----_------_
_

---
o+

----
_

r.
_

--
n

J----
n,J_

_--

O-J

I,_I_
I

I
I

I
I

I
I

I
I

•
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

.
.

.

0

I
_
.

0
0
4
_
0

4
_

0
0
o

o
lJ_

l=
t.JO

'l
I

!
l

I
_

I
l

I

T
_w

_
...................

°
•

.
.

•
.....

°
+

.
.....

°
.....

_ILII_1
I

I
I

I
I

I
I

I
I

I
I

n"
"I'ne

--
--

O
_

O
_

--
i0

ill
L

r_
_,l

llj
n.l

....
i_.i

_i
.1+

i_
i_

t+
o

_
i_i

....
D

j
_i

_
p_

t+
tl

_
_

_
i_

.1.
i-_

_i
I_

i,_i
_

i_
.

.
.

.
.

.
.
.
.
.
.

.
°

•
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

•
•

+
O
_
O
_I

0
0
0
0
0
0
0
0
0
0
0
0
0
0
C
_

(
D
0
0
0

(
D
0
0
0

(
D
O
O
(
D
O

O
0
0
0
0
0
0

O
0
0
0
0
0
0
0
0

,
_
r
_

O
C
D
_
D
O
0
0

I
D
C
)

0
C
_
O
_
D

C
D
_
D
O

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
_
0

_
0
0
0
0

_
.
_

.
.
.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

I
I

I
+

I
...........

°
................

°
°

°
.

°
+

......
•

°
°



fill
Ifllllllllll

O
0
0
0
0
0
0
0
0
0
0
_
O
0
0
0
0
0

_
0
0
0
0
0
0
0
0
0
0
0
_
0
0
0
0
0
0

_
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0



N

o
0

ooo

<

o
o

•
.

.....................

_00

<

_
:

+
+

m
.

•
w

+
m

m
m

_m
m

m
m

m
m

_+
+

+
m

_m
m

m
+

m
_m

m
m

o
<

_
_.

_
................

_
_

+
_

o
oo

o
o°o

$
I

II
_

III

I

I

I
�•

I+
I

_
•

.
°

..............
•

.......



0_

IIO
lllllfllll

-
m
-
-
m
m
m
-
,
-
_
m
-
m
_

....
m
m
m

0

0

0

w
-
-

o
o
o
o
o

o
o
_

_
m

,
,
,
,

,,,

......................
m
m
_
-
_
-
-
-
m
m
m
-
_
-

IIII
Ill

I
OZ

_
0
0
0
_
0
0
_
0
0
0
0
0
0
_
O
0

_
O
O
C
)

O
0
0
0
0
0
q
_
o
0
0
_
O
0
0
_
O
_
O
0
0

_
........

:
.............

•.........

0
0
0
0

_
0

_
0

O
0

0
0
0

•
|11

el+
O
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
C
_
O
0
0
0
0
0
C
_
O
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0

_
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
C
)
O
0
0
0
0
0
C
_
O
0
0
0
0
0
0
0
0
0
0
0
_

ggggggg_g_gggggggg_g°°_:°ooooooooooooooooo_o
..................

_
.____



•
o_o

_m
_o

__
°

..................

....
°°

....
o

........

U

Z
_m

m
m

m
o

_m
_m

m
_m

m
m

_o
_m

--

•
=

''°-*
..........

0,
o

0
O

0
000

I|

!
0Z

O
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

+
1+

•
......

°
...........

0000000000000000000
_

0
0
0
_
0
0
0
0
0
_
0
0
0
0
0
0
0
0

•
.
.
.
.
.

°
o
.
°

.
.
.
.

o
°
.
°
°

_
Z



O

L

i

0z_
???_???_?ooooo

o=
oo°ooo

oooo
I)111111111111111

............
°°._

........
°.

--
m

m
m

m
m

m
m

_m
m

m
m

m
m

m
m

m
m

m
m

m
m

m
m

m
m

_
•

°
•

.................
,

.....

u

_
_

-
_

..........................
0

_
_

_
I

'
i

I
I

i
I

I

I

_
o

IIIIII
Ill

_
J&

em
_

"
o_m

om
_--bm

om
m

m
----_om

bbm
m

m
m

m

O
iI

O
0
0
0
0
C
)

O
0
0
0
0
0
,
_
0
0
0
0
0
0
0
_
0
0
0
_
0

l+
I+

I

Z



_ru
_

,_'
-,_•

o
0

nr

X
o

•
o

o

_
W

_
.
°
o

U_
°°"

0I_
.

°
°

I

ooc)
ooo

U
ooo•

°
•

o
o

o

_
3"

O
Q

O
¢U

ffl
ffl

I1_
o

o
o

N°_
z



_
0

0
"
C

_
0

Z
_

I
I

I
I

I
I

I
I

t
I

I
i

I
I

I
i

I
I

i
i

i
i

i
i

i

.
.
.
.
.

.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.
.
.

.
o

,

_Z
----

II
ill

ill
I

IIi

0
o
o

0

•
0

_
_

_
_

O
0
0
0
E
i
O

O
0
0
0
C
3
0
0
0
0
0
0
0
0
0
0
0
Q
O

Z
O

_"00
_

O
_

_
I

I
J

I
I

I
I

I
I

t
I

I
I

I
I

i
I

i
I

I
i

I

_
0

_
i

_
O
0
0
0
C
_
O

O
0
0
0
C
)

O
0
0
0
0
0
0
0
0
0
0
0
0

_
lillll

IIIIIt_lllllll#111

_
.........................

_
000000

O
000C

)
O

000000000000

_
b

_0
III111

IIIIIIIIIlll'llllll

Z
W
_
O
0

I

0Z
O

0000_O
000O

C
lO

0_O
000000Q

O
_

O
0000_O

000C
lO

00000000_O
_O

U

I
I

I
+

+
O
_
Q
O
O
_
O
O
O
_
O
O
O
O
O
O
O
O
O
O
Q
O
Q
O

Z
_

_
O

0000_O
O

O
O

_O
_O

O
O

000_O
O

Q
_

_
_

_O
O

O
O

00O
O

O
_O

_O
_O

00Q
O

O
O

O
_

E
_

_
_O

00_O
000_O

Q
O

Q
O

O
O

O
_O

O
Q

Q

.....
°

...................

E
_

Q
_O

Q
_O

O
Q

O
Q

O
_O

O
O

00_O
O

O
O

_
_

O
O

O
Q

O
O

O
Q

O
_O

O
O

O
O

O
O

O
O

Q
O

_O
0

_
0
0
0
'
_
0
0
0
0
0
0
0
0
0
_
0
0
0
_

.....................
,

,
.

o

_
Z



n

Iw
lar

-
.1"t"

Z
O

..7-n
J

I.-II
(:::)IX

#
I/liE

_Jro
•

O
:

o
o

U
o

o
o

o
x

..1"01)
.

°

[_
m

o
o

"%
E

)
O

.J
)--

L
rlE

I
_U

O
lO

l
-')

.
.

0
IE

ILl
Z

m
_i

3".3"
)..





_
0

W

0_
0U

_m
??

???7777777777?
°°°°°°°°°
rill;Ill|

o
_

o
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m

m
_

O
0"0

_
_

P
_

00000_0
O
0
0
0
0
0
0
_
O
O
0
0
_

_
0
0

°
_

_
.

!_
_

_
IIIllll

IIII;llllll;lljll

!

m
0

,,.0°0
...................

.

_
_
O
0
0
0
0
0
0
0
_
O
_
Q
O
_
O
0
0
0
C
l
O
_
O
0
0



4_
O

W
W

C
._

0:

_=
99

°
•

.lr
Q

D
(:0

Z
O

O
_tD

I--ii
O

tl'_
--

n
--

I_
_1_O

_

--_
o

;a;o
;

I,-,-10
0t_1_

O
O

0
O

00
,.T

,lr
.7

o
•

°

8m
E

_.=.9

L)
L)

I1.
0I'm

Z
Ilg_

(lrl
1_

1:3

IIU
(D

_

O

1_
O

E
Io

W
O
_

I
I

I

o
.
?
.
__
.
_
_
.

(IQ
I_

0:
-

U
')

E
l

I_

E
"
r
E

_
L
n
-
-

_3:
•

o
.

O
i

Z
O

0o

L$

O
o
o

(
_
o
o

¢_oO
X

(11
.._"

I1)

_
O

oo

_
_

O
O

0
O

O
0

_
)'-

I1_
I[)

ff't
•

°
.

0
I1:
W

""
W

Z
_

g
g
g

o
z



0
__
0

W
0

_
o0

_
0

||lllfllll_flJlfll}lllO
l|

.
,

°
......................

_
_

_
_

_
ggggggggggggggggggggggggg

I

B
_

W

O
0|l

_
_

_
_

_
-
-
o
_
m
_
m
m
m
m
m
o
m
o
m
m
m
_
m
m
m
m
-
-
o
_

W
_

lll_lll
llll|lllllllillll

!

_
0
0
0
0
0
0
0

0
0
o
0
0
o
0
0
0
0
0
o
o
0
o
0
0

lll_li
lllllilllilP

lll
1

_m

_
_

............................

_
o

I
;

I+

_
m
_
o
o
o
_
o
o
o
o
_
o
o
o
o
o
o
o
o
_
o
_
o



0
3"b

J
(U

n

_
gJ_g

°
°

.

ID
C

D
_D

X
,3"

.T
J-

_
000

0
0
0

0
0
0

_
-
_

0
0
0•

.
°

I_
In

oc:)o
_*-

0
0
0

")
_

0')
O

_
O

)

r:;
,_



--
0W(tl

0

_
oo

A

_=
?

9?
?

?
?

?
?

?
?

9?
?

?
?

?
?

?
?

?
9?

?
?

?

•
°

°
.

°
0

°
.

o
°

.
°

°
.

°
°

........
.

oo

W

=
m

_e
_m

_
........

_..
-

o
_

_
--

_
.........................

W
_

JlJllll
IIIlillllllllllll

__
*-0

......................
I

m
m

m
_m

m
m

----m
m

m
--m

_----ru
m

m
m

m
--m

II)1111
IIIIIIII111111111

I

_
_ooooooooooooo

oooc)oooooo
O
0
0
0
0
0
_
O
0
0
0
0
0
0
0
0
_
O
0
0
0
0
0
0
0

I
I

I@
+

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

O
0000000_O

00000O
O

00000000
O

_O
O

O
0000000000000000000

_O
00_O

000_O
00000000000

•
°
°

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

WU

Z



_0

Wo_w

Z
O

_o_•
o

,

o
o
o

o
o
o

O
C

D
O

r
-

m
0
o
o

_
J

_
O
C
_
(
D

..,
_ooo



Z
_

Illl!lllllllllllllllll

•
°°*..

........
,,..

....

0
E

0

_Z
_

•
.

.
.

.
...................

U
_J

o-
:

____
O

0

0
O
0

O
_O

0_O
O

O
_O

_O
_O

z
_

_
°

_
''

'''''''
'

'''
''

''

:
_

_
--

_
.......................

o
_

_
-

_
_-__

--_-_-____,____
_

_
:

_
0_00

O
_O

00_O
00000O

O
_O

0

i
_

:
_

,,,,
,,,,,

.......
.

<
_

_
-
o
_
-
_
-
-
_
o
_
'

'
'
'

_
"+

...................
o

.

IIIIIIIIIIIiiiitl

.
0

-
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

I

0

0
O

0
E

I
I+

+
O
0
0
0
0
0
0
O
Q
O
O
O
0
0
0
O
O
O
O
O
O
O

.....................
o

U

;
 
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

0
0
0
0
o
0
0
o
0
0
0
_
o
o
0
_

_
°
°

.
.
.
.
.
.
.
.
.
.
.
.

°
_

.
.
.
.
.
.

=
Z



o

a,

|lJllbllJllllJJ$_Jilllll
j

o
o

_
_
m

_
m

m
m

m
_m

m
m

m
m

m
_m

m
_m

m
m

m
m

m
m

m
m

m

O
0

O
000C

_O
000000000000

IlJlll
IIIIIIF

IIIIIIIllll

2
_

_
--

N
.........................

!

M
_

N
°

oooooo
II;lI$

I
l
l
l
l
l
/
I
l
l
l
l
l
l
I
l
l

•
.

T

_
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

"
0

00000¢_0000000000000000000

_
-
o

O
0

I
l+

+
Z
_

O
0

_O
00_C

)
O

00000_000000000000
O

0000C
)

O
00000n_O

00
_00000000

0000
_

_lO
_

0000(_0000000000_0
_

0000_
C

_
O

0
_000

(_0000
O

0000000

f
0

Z
_

0
°
o
0
0
0
o
0
0
0
0
0
o
0
o
0
o
0
o
o
o
o
o
o
0



_
?

o
-

(,00
Z

o
_o

_o
I-..u

£U
O

n-(_r
•

•
"_w

G
'_0')

[_-*-I_1
o

o
I,o

,n

I,..,-

,.o,.o
('-

t"-

;_
m

,:o
f,rl

r,_
•

°

u
_w

.
°

WU
U

_m
_-°

_
Q

_

,, o_

0

_
oo

0_
0

_
z

oo
ooo

o
_o

C
J

o
o

oo
X

_0•
°

oo
(_

m
o

o

W
w

O
Z



I
n

o
W

W
00

0
0

0
C
D
0

0
0

C
D
0

0
C
)
0

C
_
C
D
C
D
C
D
0

0
C
D
C
D
0

C
D
C
D
0

0
U

U
)

tD
_

U
;l

IO
_

1.0
_0

ID
lO

_i
_,0

tO
_,0

ID
_

i.D
i,D

tO
i,O

tO
tO

_
_

_

O
0

b
_

_
.
3

t
'
-
_
-

_
_
0
0
_

O
0
O
0
C
O
O
0
C
O
O
0
0
0

C
O
_
i
O
O
O
0
0
0

O
0
O
0
O
0
0
0

O
O
_
0
_

_
_

_
_

W
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

.
.

.
o

T_
"

O
0

-
-
;

0
0

'
_
[

O
i

_
"

b
J
"
-
.t
d

.
.
.
W_

"
v
-
J
_
-
O
_
O
l

_
O
0
m
.
-0

t
O
O
O
_

O
)
h
O
O
0
O
l
_

t
O
L
r
;
.
_
.
_
d
_
d
h
3
_

n
_
_
_
.p
.
O
o
_

_
_

_
_

ii
m

Irulu.
l_.l_.

0
b
.
_
r
U
U
_

.
-
-
u
_
r
-

-
*
o
0
-
-
-
-
r
u

.
_
-

.
-
,
.
O
_
.
_
O
_

•
.

.

W

_
r
(
D
.
J

C
O
_
D

n
-
m
_
-

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

.
.
.
.
.

-
_

.

_
.

m
_

o
_
°
o
o
o
o
o
o
o
o
o
o
c
_
o
o
o
o
o
o
o
o
o
_
o
o
0
_

0

•
0

_
-
-

_
.

_
-
-

_
-
_

O
000l_O

_
0000

C
3

C
300

C
)

O
0

C
)

0
C

_
00

C
_

Ld_
i

I
I

i
I

i
i

i
i

i
i

i
i

i
i

I
i

i
i

i
i

I
i

i
Z

_
-

C
l

.

t
_

w
_

W
:

_
U
_
U
-
-
-
-

C
U
r
u
-
-

-
-
-
-

C
u
n
_
C
d
-
-
¢
U
r
u
-
-
-
-
-
-

_
u
r
u

I

C
tl

_l;
_U

_
n

j
_

....
ru

i_l
oj

_ru
_J

_
_

_
N

J
f_J

_
D

I
_

_
a
_

0
_

00
c_

0
C

30
O

C
_

C
)

1_30
C

)
C

3
C

_
C

}
0

C
3

C
3

C
)

0
_

0
_

Ill
(D

(D
t,30'i

_-
._-

C
O

L
rl

r-.
(D

(_D
tO

nj
nj

o)
L

rl
O

_
i%

i
C

O
i_i

ID
r,.

Io
_

O
'J

;
_
-
X

-
.

"
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

!
U
_

r
_

0
O
0
0
0
C
l
o
o
o
o
o
o
o
O
O
O
O
O
O
o
o
o
o
o
o
o

°
O
o
o
c
i
o
0
o
O
O
O

c
_
O
o
o
o
o
o
o
o
o

o
o
o
o

.
.
.
.
.

,
.
.
.
.
.
.

.
,

.

(3
C

_
I

I
I

+
+

_
L
_
J

O
O
O
0

_
'
O
O
Q
O
0
0
C
)

O
O
Q
O
O
O
Q

O
0
_
O
_
O

-
-
-
-

0
0
0

Q
C

O
0
0
Q
O
O
C
3
0
0
_

O
O
O
O

0
0
0

O
O
O

_
-
'
I
+
_

U
0
_
[
}
0

_
O
O

0
0
0
0

C
)
O
O
O
0
0

O
0
0
0

_
Q
_
O

h
_
}
_
"
_
F
U
O
0
0
L
.
_
l
O
O
O
O
_
L
r
l
O
0
0
0
0
0
0
0
0
0
0
0

_
_:

00000000
C

30
C

)
C

3
O

0
C

3000
C

3
C

300
O

0

O
0
0
0
0
0
0
0
0
0

C
)
C
_
C
_
)
0
0
0
0
0
0
0

O
0
0
0

C
_

>
"

_
0
L
r
l_

0
0
0
0
0
0
0
0

E
l
0
0
0
0

L
O
_
3
_
0
_
.
lL
r
_
L
O
0
0

_



NQ
.

•
f
d
D
_

•
.

•
o

U
_-.L

d
t.-

"_
U

_
C

O
0

_-
_J

_
r'-.

L
d

U
U

IID
._

_E
_

n
J_

0_
_._.

,,

_-
-re,-

m
m

ol_
o7

O
0

o
o

o
o

U
o
o

_
-

o
o.

°

I_
m

o
o

_
-

o
o

bl



Z

°
°
°
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
c
)

O
o
o
o
o

°
°
°
o
o
o
o
o
o
o

o
o

o
o
o
o

o
o
o
c
)

o
o
o
o
o

_
C

O
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
C
)

O
0
0
0
0

_

O
0
0
0
0
C
+
O
0
0
_
O

_
_
Z

°
_
o
o
_
o
_
o
o
o
o
o
,
o
o
o
o
o
o
o
o
o
o
o
o

m
0
0
0
0
0
0
0
0
0
0
0
0
0
,
0
0
0
0
0
0
0
0
0
0
0
0

Z 0

-
|

6
_
x
_

_
-
-
-
-
o
-
-
-
-
-
-
_

p
_
_
_

-
-

_
r

l+
lll

l
fi

ll
_

_
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

o
o
o
o

o
m

_ !

O
00

00
00

00
00

00
C

)
O

0_
O

0
00

_0
_

_
_r

__
__

0_
0

0
O

_
O

0
...

...
.

_
_

0
r

oo

o

L
_
,

,
,
,

,
+
,
_

,
,

,
,
,

,
_

,
,

,
,
,

_
r

m



W

C
:

•I
(

w
0

a
.

_#lJJllllJllJtlfi#)l
i



0Z
----

o,I

I.,.I

O
)
.
-
I0
_
,
O
)

r
v
"
m

_
.
-
-
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

I_
O

o
12)

_
-

o
o

-
-

.
_

-
-
-
-
m

-
-
-
-
n
_
-
-
r
u
r
u
-
-
-
-
m

m
r
u
.
.
.
.

m
r
u

O
0

_
_

tO
--

I
I

I
I

I
I

I
I

I
I

I
I

O
O

I
I

I
I

I
I

Z
rq

....
_

_l
IZ

O
_

o
rU

O
0

I_
o--

._-
_0

m
ru

m
.:r

lo
m

_'-
_

m
_-

n
J

r-
--

r-

"rm
_

*
----m

----
cu--

m
m

----
cu,,n

m
....

m
cu

I_1
.J_-

*
lO

C
I)

I
I

I
I

I
I

I
I

1
I

I
I

I
I

I
I

l
I

I
I

L
d
O

I
I

I
l

I
I

I
l

l
I

i
I

I
I

I
I

I
l

1
l

ru
M

_

0
_

.
.
3

_
"
.

e
t.rJ

t_
6r)

I%
10

._"
0")

lr
f--

_3
00

C
o

r--
t--

t_
:r

--
r_

r--
L_

C
O

_

ll
O

0

0

•
•

....................

I1.

0
-e

Z



o
_

0o
•

01
_j

n
j

0)
.1-

:r
_

--
7

G
)

.t-
tr_

G
)

_:D
oj

c)
f._

...............

.<-(
0

(D
o

(J
--I

,<
L

r)tD
._

O
D

_)
0"3O

0
_ID

4"-
L

_
_

U
'_

U
)

L
r)

U
'J

.1-
a.O

U
'_

L
J

<[
O

0
I_

(:30
-J

0
0

C
)

1
3
,

O
•

>
_U

_O
o

m
--

:D
U

'a
--

('U
tO

.3-
U

't
C

O
0)

ou
trl

_T
(D

3-
t_l

r'-
t--

n
"

U
)ta.

_
_

0
L

_.
[D

nJ
O

d
_

_
Iv)

O
J

_
r--

U
_

_I-
_-r

_J
U

)
;v)

•
ii

.................

_:.J
t)

_.-
,.,.

,
,

_
-
.
m

.
.

_
J
)
"
(
'
U
C
O
O
O
(
_
O
D
O
_
O
I
O
o
O
I
O
'
_
0
1
0
0
0
1
0

_
-
-

_
(
D
U
:
m

0
L
L
O
l
O
l
O
l
O
)
0
1
0
1

0
0

O
_
O
l
0
"
_
0

0
0
l

0
C
O

-
J

z
:

N
-C

:)
t--

rr"
_--

b
.;'U

C
:)

0
0

C
;)

0
0

C
)

0
C

:)
C

)
C

)
C

)
C

D
0

0

.=
In

$
W
O
I

I
_

i
l

i
I

i
I

I
I

I
i

i

•
.

o
-
-
o

(
.
0_
r
O
0
_
0
-
-
-
-
r
.
.
-_

(
,
,
J_

_

O
_

3
"
3
"

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

O
_

O
J
O
U

W
O

#
i

I
I

t
#

#
I

I
I

I
I

i
i

#

_
II_(l.X

-
-

!

C
_

(:D
0

C
:)

(:D
O

C
)

(
;
_

0
0

n
"

+
+

+
+

+
W

O
0
0
0
0
C
D
O
O
O
(
D
O
(
D
O
0
0

Z
_

-
I
"
.
3
"

_
O
0
0
0
0
0
0
0
0
0
0
0
0
0

_
S
-

U
C
S
_
O
0
0
0
0
0
0
C
D
O
0
0
0
0

e
_
'
_

0
0
0
0
0
0
0
0
0
0
0
0
0
0
_

,
.

•
°

...........

O
O
0
0
0
0
0
0
0
0
0
0
0
0
0

>
Z



|L
_

?
?
?
?
_
?
?
?
?
°
°
'
°
°
,
°
,
,

o
o
°
0
0
.

.
.
.
.
.
.
.

0

_Z
_

E

J
_Z

_

m
m

J
Z

.

W
_

ItltltJlllll

_
_

$
_

_
O
0
0
(
_
O
O
0
0
0
0
0
0

_
O
0
0
_
{
D
O
0
0
0
0
0
0
0

_
_

_
,
,
,
,
,

.....
,,,

0
_

J
_
O
0

I
-
-

_
o

_
I

Z
O
0
0
_
C
D
O
0
0
0
0
0
_
O

+
++

+
+

O
0
0
0
C
)
_
O
0
0
0
0
,
_
O

Z
_

_
O
0
0
O
C
3
0
Q
O
_
O
O
,
_

°°0.
.........



m

_m
m

m
_m

m
_

,°°
.....

°,
.....

0
_

0|

•_
O

C
D

O

W
J

O
O

T
G

)
__-I--

00
_O

(D
tU

.7
(D

ftl
0_

O
_

r_
tlF

)

_
o

_'-_
-E

(D
(D

_o
_o

O
D

_o
C

O
C

0
C

0
¢0

_
O

D
(D

(D
G

3

I,-
.................

LU(E
o

o
J

t._
t)

•
|

•
•

"(.d
O

$
"r

ID
J

I1'_
IF

I
Irm

a--
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

J
:

N
.O

_--
_17

I--
_._J

O
(D

¢D
O

O
_D

O
O

C
D

¢_O
_

O
O

O
O

0
_

_
W
_

I
I

I
I

I
I

I
I

I
I

|
I

I
I

I

o!

_
D

_
_
-

0
0
0
0
0
_
0
0
0
0
0
0
0
0
0

W
O

I
!

I
I

I
I

I
I

I
I

I
I

I
I

I

_
-
_

o
_
0
_
0

T
O
C

----A
J.

,ru
Ill

.
.
.
.

C
U
-

e
]

O
_
-
X

-
•

O
_

r
-
l
'
-

_
_

_
m
m
m
m
r
-
r
-
r
-

r
-
r
-
m
m
m
m
m
m

l
-
'
;I
_
'
I

_
I
_
I
l
'
dI
I
I
i
'
,
_I
_
IC
t
l
I
I
Ir
d
I
_
io
J
_
d
_
t
l
l
'
dI
_
I

I!_
�4.

4-

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

_
_
_
_

0
0
0
0
0
C
3
0
0
0
0
C
3
0
0
0
0

O
0
0
0
C
3
0
0
0
0
C
_
O
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
o
0

_
>

0
o
o
0
0
0
0
o
0
0
0
0
0
0
0

0
>

Z



--
O

oo
v

0
a.

NO
.

_
?

??°?
?

,°??,°°,°9?
?

,..3
0

_
._

U
:)_"

tO
G

)
C

O
N

J
0

al
0

_
3-

_

Z
O

_
_

O
r-

r_
_1

r*l
pj

pj
r-

_j
O

0C
O

_
_rj

_-
II

Ivl_
I%

iu:l
LO

=
i-

r..
0_

i<
..._

r.O
o

u
_

i..
n

j
U

)_
I'd'lIlIJ

I.D
I._l_

_
lO

i,O
li_

iD
ivl

i*-iM
r,,,.ill

o
Q

:
C

I

C
)

.
O

)
__1._61F

.O
_

L
r)t_l

_O
b_li_.

=rU
)

_0.1.
nj

(:3
"l'

O
........

O
I_

I_i
0)

G
)

I:0
(_

r'-
(il

c0
I_

r--
i_

(]3
r-

•
I[I

ll3
li"lI_)

ll')
il['lli_lu'l

ll')
u

-Ili"l
ii"lli3

li"li/i

_[
0

oc)
I=

i
>

.
W

I
m

*-

_)
-J

<
t

I_
U

1
_

i_
i,rl

ivl
l,_lri_

i_rli_
lil

ivl
i_

#i.iivl
li.i

i,rl
l_l

_-
.

.
w

...............

<
t

O
0

W
_
.
W

_
.
W

>
(._

U
'l:l"

,3-
I-"

"_
I/I

O
I

u
l'lI'll

(il
-'l-I_')u

'l(D
i.O

O
I_')

_
i...

(%
iU

)

II
II

"_[-J
(..I

_
t

_
.
-
r
n

.
.

L
,
j
t
.
m
(
,
U
(
D
G
O
.
.
_
.
U
_
O
_
m
O
_
r
L
r
)
r
,
,
O
_
r
,
,
n
j
G
)

_[
o

o
Z

u

_?_
,_ooooooooooo

#Y
_

"
I_

(I'O
I

I
I

I
I

I
t

I
I

I
I

U
il

O
C

3
-'l"

.l"
O

r]
"i"

(1:
I1J

_
-_"I_J_

_
lil

li')
ll'l

._l"I%
li%

t_
ti_

_

0
U
I

$*
t
a
.

o
(
:
;
)o
c
;
_o

o
c
)
c
)
o

c
)
c
)
o

o
o

o
in

-J(1.
*

W
O
)

I
I

I
I

I
I

I
I

I
I

t
I

I
!

I

m
o
.
o
_
i
o
l
o

-
,
-
,
I
,
-

_
u
-
:
r
r
u
-
-
_
m
m
_
-
a
,
m
-

-
o
_

_
m
_
9
.

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

I

(
u

,
_

_
-

:
_
q

o
o
o
o
o
o
o
o
o
o
o
o
o
o
_

I
I

I
I

I
I

;
I

I
I

I
I

I
I

I

o
I_

00
('u

o
o

_]
m

--
o

_
01

(1)O
0

i,_l

0
1

Q
:
_
-
X

•
•

"
.
.
.
.
.
.
.
.
.
.
.
.
.
.

,
.

r
'
-r
'
-

i_
Z

o
o
o
o
_
o
o
o
_
o
o
o
o
o
o

f
_

O
0
0
0
'
_
O
O
C
3
0
(
:
_
O
0
0
0
0

U
i'_JI1J

I'-
ID

Irl
(D

U
:l[_

r--
i_._-.

i-..(_0
I_l00

C
0

(;0
i_1

_i[
I,rlf_

IIJ
_U

I_Jl"ti
m

'liru
I_Jfu

('u
itl

_j
_l

o.i_lj
lij

r:rz

4"
@

+
._.

4"

_
(

O
(
_

_
0

(
:
S
)O

0
O

0
C
)

0
0

0
(
_

0
_

ti'l
r"

--
r9

ll"l
_

r"
O

I--
I_l

I_l1"-
--U

'l
•

•
o

o
.

.......
0

o
o



_
0

lllilllllilllll

•
,

.............

C
:=

n
"

00
0

...............

_
i__

('U
O

D
"_'_

''I"
_rl

iw
)

_
'?

"
i_

_
O

l
i_J

(_
'_¢/

[,.
t,O

L
'_

f_.
(_

f'..
L

O
_'-

p'-
_,-

fJO
i'_

r..-
p,-

i,i
(J

i'-
I'-

t_
f_

L
O

r'-
f_

i_-
T

_
t_

_
t'"

r_
tO

f"
P

"
i'"

.
_
I_
-
_
J
Ot
O

m
j010_

nem
i.-

...............
i.-

*
_JD

t_
0

b.
t--

r,-
r--

r--
P--

_,
r--

t'-
r-

t--
r--

t--
t--

t'-
["-

m
i_ii_

:
r-

r-
r-

r-
r-

r-
r-

r-
r-

r-
r--

r-
r-

r-
r'-

O
0

g
_

-
-
m

.
.
.
.

r
u
_
J

O
O

0
--

•
0

_
_
I
_

I
-
-

L
i
.
(
_
U

000000000000000

_
i_l

°
•

•
•

•
o

•
•

•
•

•
"

•
o

o

tm
=

_$
I_.

000000000000000
1
.
0

$
W
O
_

I
I

I
I

I
I

i
I

I
I

l
I

I
i

l

_
'
_b
"
)

I
n
"

r
u
-
-
-
-
t
u
-
-
-
-
F
_
_

C
D
u
_
_

_
-
-

t
r
_
_

I_
ID

ID
...............

_
I

W
O

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I

_J
0_01

_.
II

I_
0

L
frl_

_J
O

]
--

--
0C

3
I_

0
L

"'I
--'I"O

0
I_

113
_

I""

!Irl
0

_-
F

F

_
+

+

•
.

°
°

.
°

0
•

,
,

.....

0
0
0
0
0
0
0
0
0
_
0
0
_
0
0

0
0
0
0
0
_
0
0
0
0
0
0

-



W
_

0

Z
_

I
I
I
I
|
I
I

l
l
l
l
f

II
""

--
..........

..--M

_o
m

_m
o

_m
_m

o

0
_

_

_
_

*
_

_
O
0
0
0
0
0
0
0
0
C
)

O
0
0

:
_

_
m
o

_m
m

_m
m

oom
o

m
m

_

_
_

N
_

'
..........

''
___---.

-
..............

"_
N

--
_

i'll
_U

I'X
.Itl_

if)
li')

r'-
r'-

i---
it--

ol
(_l

m
m

m
ru

l+
um

ru
n_

ru
m

m
+

+
-i.,i
i'_

r,u



o
_

°o
L

|

_
i|lllllllO

ltl@
l

_
z

_

_
_

--
_

...............

W
_

$llllllllJIll|l

I

_
m

m
m

m
m

m
m

m
m

m
m

+
+

m
m

_
--

<

0
0

_
_

Z



°_
w

0|O0O
0

m
_

m
m

_
O

_
_

W
-
-

IIIIIIIIIIIIlll

2
_

_
-
-

N
...............

0
_

_

_
O
0
0
0
i
_
O
0
0
0
_
O
0
0
_

'_
W
O

IIIIIIIIIIIIIII
0

0

I_
Z

0
0
0
0
1
_
0
_
0
0
0
0
0
_
0
0

i:
_

m
m

m
m

m
m

lu
_m

m
m

m
m

m
m

m
m

<
z

(g

+
+

+
+

+
O
0
0
0
C
_
O
0
_
O
0
0
0
_
O
_

g
_

-
-
-
-

O
=
O
O
(
'
O
0
=
O
=
O
O
O
O
O

***°.,
......

,..



w
0

L

....
°

.......
°

.

0

_--
Z

_
0

O
0

_.
.....

°
°

•
°

....
•

•
°

W

O
0

O
:

O
0

_J
C

3
&

3
0

•
II

.....
°

..........

_tJ
U

"
_

:
'-'-"

"
"

_
m
,
-

..............
½

:
_-

O
0

--
W
-
-

)
_

I
I

I
i

I
I

1
!

i
I

I
I

-
-

T
m

r
_
J

.
.
.
.

_
(
_
.
_
-
--
-
r
d
O
J
-
-

-
-
C
U
-
-
-
-

_
0

-
J
O
.

l
.
_
.
J
O
l

I
I

t
I

#
I

I
|

I
1

#
|

I

_)
-1"-1-

..............
O

_
tU

_U

I
_
I

W
O

I
I

I
I

l
I

I
I

I
I

l
I

I
l

!

z
_
o
o
o
o
o
o
o
o
o
o
o
o
o

O
0
_
O
0
0
0
0
0
0
C
_
O
0

O
.
.
.
.
.
.
.
.
.
.
.
.
.
.

0
n
_
n
_

_
-

IO
rU

U
_

_U
eU

_U
C

U
m

O
J

m
ru

_u
m

n_
ru

.
(
_

�-
I
-

+
•

=
.

.
.
.
.
.
.
.
.
.
.
.

-
_-



N
N

0IJ

•
.....

.
.

0
,

.
0

.
,

.
.

m
_

-
*

,
.

,
...........

_
_

-
-

0
_

m

_
_

_
_

0
o
o
_
o
o
o
o
o
o
o
o
o
o

-_
:

.
_

'""'""'""
I

_
_

_
-_'_--_-

I111111;1111tl

_
...............

0

O
0

0
0

0
O

0
0

0
0

Z
_

_
O
0
_
O
C
)

O
0
_
O
0
_
q
O
0
_
O

Z
_

0
0
0
0
C
3
0
0
0
0
0
0
_
0
0
0

o
°
°
.
_
.
.
°

.
.
.
.
.
.
.



o

_
7
9
7
7
7
7
7
7
9
7
9
7
7
7



DATE Ol J_ 77 AHES 3.5-195 OH26 PAGE IL=_3

ARC 3.5-199 OH26 (Ol) AFT FUSELAGESIDE (RE2HO1)

AFT FUSELAGESIDE PARAHETRIC DATA

ALPHA = 30.00 BETA = .0000 ELEVON = .0000 BOFLAP = .0000
SPDBRK = .0000 RN/L = 1.000

*°*TEST CONDITIONS,*,

RUN HACH RN/L PT TT HT RHOVEL SCALE
NUHBER PER FT PSIA DEG. R BTU/ SLUG/

XIO 5 LBH FT2SEC
3 7,320 .8133 225.7 1648. 408.6 .9836-0! .1750-01

""TEST DATA"*°

RUN XIL Z TIC NO HIHREF HIHREF H/HREF QREF QDOT HWIHT TN STN NO
NUMBER R=I.O R=0.9 R=.912 BTU/ BTU/ DEG. R R=0.9

- FT29EC FT2SEC
3 .91800 271.60 971.00 .7275-01 .8542-0] .8367-0] 34.15 2.484 .3259 555.0 .3347-02
3 .91800 280.00 870.00 .5978-0K .7021-01 .6977-01 34.15 2.042 .3259 554.9 .2751-02
3 .94300 275.60 975.00 .7783-01 ,9139-01 .8952-01 34,12 2.656 .3263 555.7 .3581-02
3 .94300 284,00 974.00 .7781-01 .9137-01 .8950-0! 34.13 2.655 ,3263 555.5 .3580-02
3 .94300 308.00 973.00 .8884-04 .1044-03 .1023-03 34.20 .3042-C2 .3249 553.3 .4091-05
3 .96700 260.80 980.00 .7873-0[ .9248-01 .9057-01 34.10 2.685 .3267 556.4 .3622-02
3 .95700 308.00 978.00 .1341-02 .1574-02 .1542-02 34.]8 .4584-01 .3252 553.8 .6168-04
3 .96700 336.80 977.00 .1473-02 .1729-02 .1693-02 34.19 .5035-01 .3250 553.4 .6773-04
3 .96700 391.20 976.00 .1363-02 .1600-02 _1567-02 34.20 .4661-01 .3249 553.3 .6269-84



DATE 01 JUL 77 AHES 3.5-199 01"126 PAGE 130

ARC 3.5-199 _ (Ol} AFT FUSELAGESIDE (REL:_4OB)

AFT FUSELAGE SIDE PARAHETR|C DATA

ALPHA - 30.00 BETA - .0000 ELEVON - .0000 BDF'LAP,, .0000
SPDBRK,- .0000 RN/L " 3.700

***TEST CONDITIONS**"

RUN MACH RN/L PT TT HT RHOVEL SCALE
NUMBER PER FT PSIA DEG. R BTU/ SLUG/

XIO S LBM FT2SEC
B 7.320 3.612 873.5 1521. 374.9 .4012 .1750-01

***TEST DATA**"

RUN XIL Z TIC NO HIHREF H/HREF H/HREF OREF (]DOT HN/HT TW STN NO
NUHBER R=I.O R=0.9 R=.912 BTU/ BTU/ DEO. R R=O.9

FT2SEC FTBSEC
8 .91800 271.60 971.00 .9247-0! .1095 .1071 58.59 5.418 .3572 558.! .2062-02
8 .91800 280.00 970.00 .6290-0| .7448-0I .7287-0I 58.62 3.687 .3569 557.? .1403-02
8 .94300 275.60 975.00 .1346 .1594 .1560 58.52 7.876 .3579 559.3 .3002-02
8 .94300 284.00 974.00 .1169 .1385 .1355 58.56 6.849 .3575 558.6 .2608-02
B .94300 308.00 973.00 .1996-02 .2363-02 .2312-02 58.61 .I170 .3569 557.8 .4450-04
B .96700 280.80 980.00 .1328 .1573 .1539 58.52 7.769 .3579 559.3 .2981-02
B .96700 290.00 979.00 .6928-0| .8205-01 .8027-01 58.57 4.058 .3574 558.5 .1545-02
8 .96700 308.00 978.00 .2692-02 .3188-02 .3119-02 58.55 .1576 .3575 558.7 .6004-04
8 .96700 336.80 977.00 .3001-02 .3554-02 ,3477-02 58.59 .!759 .3572 558.1 .6693-04
8 ,96700 391.20 976.00 .3218-02 .3811-02 .3728-02 58.61 .1886 .3570 557,8 .7176-04



DATE O| JUL 77 AMES3.5-tgg 0H26 PAGE 131

ARC 3.5-1gg OHe6 (Oi) AFT FUSELAGESiDE (REL:_I03)

AFT FUSELAGE SIDE PARAHETRIC DATA

ALPHA - 30.00 BETA - .0000 ELEVON - .0000 BDF'LAP- .OOO0
SPDBRK - .0000 RN/L " 7.000

***TEST CONDITIONS*'*

RUN MACH RN/L PT TT HT RHOVEL SCALE
NUHBER PER FT PSIA DES. R BTU/ SLUG/

XlO 6 LBM FT2SEC
23 7.320 6.954 1658. 1508. 371.7 .7656 .1750-01

***TEST DATA*'*

RUN X/L Z T/C NO H/HREF H/HREF H/HREF OREF ODOT HN/HT TW STN NO
NUMBER R-I.O R=0.9 R=.912 BTU/ BTU/ DEG, R R=O.9

FT2SEC FT2SEC
23 .91800 271.60 971.00 .6513-0! .7743-0! .7571-01 78.24 5.096 .3707 574.2 .1052-02
23 .91800 280.00 970.00 .16t4-01 .1918-01 .1878-01 78.28 1.263 ,3704 573.8 .2606-03
23 .94300 275.60 975.00 .|354 .!610 .1574 77.99 10.56 .3727 577.2 .2187-02
23 .94300 284.00 974.00 .6340-01 .7541-0l .7373-01 78.10 4.952 .3718 575.9 .1024m02
23 .94300 308.00 973,00 .2954-02 .35f2-02 =3434-02 78.3Z .2334 ,3702 573,4 .4770-04
23 .95700 280.80 980.00 .1504 .1790 .1750 77.86 11.71 .3737 578.8 .2430-02
23 ,96700 290.00 979.00 ,6288-0! .7481-01 .73]4-0i 77.96 4.902 ,3729 577.6 ,1016-02
23 .96700 308.00 978.00 .4169-02 .4958-02 .4847-02 78.15 .3258 .3714 575.3 .6733-04
23 .96700 336.80 977.00 .4444-02 .5283-02 .5166-02 78.25 .3477 .3707 574.2 .7175-04
23 .96700 391.20 976.00 .5587-02 .6618-02 .6471-02 78.33 .4381 .370[ 573.2 .8988-04
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DATE OI JUL 77 AMES 3,5-199 0H26 PAO£ 136

ARC 3.5"lg9 0H26 (01) AFT FUSELAGE S|DE (RE2HO8)

AFT FUSELAGE SIDE PARAMETRIC DATA

ALPHA = 30.00 BETA = .OOO0 ELEVON - 5.000 BOFLAP - 5.000
SPDBRK- .0000 RN/L = l.O00

***TEST CONDITIONS***

RUN MACH RN/L PT TT HT RHOVEL SCALE
NUMBER PER FT PSIA DEG. R BTU/ SLUG/

X]O 6 LBM FT2SEC
34 7.320 ,9539 240.0 1557. 384.4 .1086 .l?50-Ot

***TEST DATA***

RUN X/L Z TIC NO H/HREF H/HREF H/HREF OREF ODOT HH/HT TH STN NO
NUMBER R=I.0 R=O.9 R=.912 BTU/ BTU/ DEG. R R=O.9

FT2SEC FT2SEC
34 .91800 271.60 971o00 .8532-0! .I008 ,9861-01 32.01 2.731 3473 556.4 .3679-02
34 .91800 280.00 970,00 .5217-0] .6!8]-0! .6030-01 32.02 1.671 3471 558, I .2250-02
34 .94]00 2?5.60 9?5.00 .1322 .1561 .1528 32.01 4.231 34?2 556.] .5699-02
34 .94300 284.00 9?4.00 .8048-01 .9504-0! .9302-01 32.01 "2.576 3472 556.3 .3470-02
34 .94300 308.00 973.00 .114i-03 .!347-03 .1319-03 32.00 .3651-02 3475 556.8 .4920-05
34 .96700 280,80 980.00 .876l-0] .I034 .]0]3 32.03 2.806 3469 555.7 .3777-02
34 .96700 290.00 979.00 .1699-01 .2006-01 .1964-0l 32.03 .5443 .3468 555.7 ."326-03
34 .96?00 308.00 978.00 ,1368-02 .16i5-02 .1581-02 31.98 .4373-01 .3478 557.3 ._897-04
34 .96700 336.80 977.00 .2411-02 ,2847-02 .2787-02 31.99 .7712-01 .3476 557.0 .1040-03
34 ,96700 391.20 976.00 .9285-03 .1097-02 .1073-02 31,99 .2970-01 .3477 557.0 .4004-04
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DATE Ol JUt. 77 AHE5 3.5-199 OH26
PAOE I55

ARC 3.5-199 0H26 IOt) FUSELAGENOSE (RE2JO|)
FUSELAGENOSE

PARAMETRIC DATA

ALPHA - 30,00 BETA = .0000 ELEVON = .0000 BDF'LAP= .0000
SPDBRK- .0000 RN/L = 1.000

"**TEST CONDITIONS,**

RUN MACH RNIL PT TT HT RHOVEL SCALE
NUMBER PER FT PSIA DEG. R BTU/ SLUG/

X10 6 LBM FT2SEC
5 7.320 .8912 234.1 1596. 394.8 .1042 .1750-01

***TEST DATA*'*

RUN X/L PHI T/C NO H/HREF H/HREF H/HREF QREF ODOT HN/HT TN STN NO
NUMBER R=I.O R=O.9 R=,912 BTU/ BTU/ DEG. R R=O.9

FT2SEC FT2SEC

5 .5OOO0-OI 22.000 I05.00 ,2033 .239] .2341 33.27 6.763 .3322 546.7 .B999-02
5 .50000-01 35.000 115.00 .1216 .1430 ,1401 33.27 4.046 .3322 546.6 .5383-02
5 .50000-01 42.500 127.00 ,9031-01 .I062 .1040 33.26 3.004 .3324 546.9 .3998-02
5 .I0000+00 20.000 103.00 .1767 .2077 .2034 33.32 5.887 .3312 544.9 .781B-02
5 .10000+00 24.500 lOB.DO .190B .2243 .2197 33.32 6-356 _%1_ .O-_=-uc5 .INNNn_n 70 nnn ..... . .... 545,_ '"'_ _

............... A_o.uu .9424-01 .I108 .lOB5 33.36 3.143 .3305 543.9 .4170-02
5 .10000+0 119.00 132.00 .941B-02 .1107-01 .lOB4-Ol 33.36 .3142 .3305 543.8 ,416B-03
5 .15000 20.000 104.00 .1092 .1283 .1257 33.34 3.640 .3307 544.2 .4830-02
5 .15000 25.500 107.00 .1243 .1461 .1431 33.35 4.146 .3306 543.B .5501-02
5 .15000 40.000 II1.00 .154B .1820 .1783 33.37 5.168 .3301 543.3 ,6851-02
5 .15000 45.500 I17.00 .7833-01 .9206-01 .9016-01 33.41 2.617 .3294 542,1 .3465-02
5 .20000 31.500 lOB,DO .8333-01 .9797-0_ _9594-0! 53.34 2.779 .3307 544.2 .3687-02
5 .20000 35.000 110.00 .9221-01 .1084 .1062 33.36 3.076 .3305 543.9 .4080-02
5 .20000 40.000 112.00 ,8079-01 .1056 .1034 33 35 2.995 ,3306 543.9 .3973-02
5 .20000 51.000 118.00 .4051-01 .4762-01 ,4664-01 33,38 1.352 .3301 543.1 .1793-02
5 .20000 67.500 128.00 .2619-01 .3078-01 .3015-01 33,40 .8748 .3296 542,4 .I159-02

/



_
0

0

Z
_

II11111111111
II

............
o

•
•

>



a
oo°

w
0

•
•

•
.

.
°

.........

0

),_
(D

_'r'-1"3"
---_D

-l"(3}a_(]D
_'lN

f}

|W
(
J

r
,
_

1]0
G

}
G

)
r--

r--
r-

r--
P

-
r-

r--
t'--

P
-

r--
t--

r--

_,.
..........

•
.

•
0

0

I1_
O

0
...I

U
_

--r--
O

_
_
I
U
)

O
_
'
-(
I
_
#
I
J
r
"
C
O
P
"
t
O
G
)
O
_
r
_
0
_
Lr
_
_

6
"
Io

-
'
_
t
D

0
I._I_I

•
-l'r).1

"
..........

_.J
U

-r'm
j_

[_¢n)--
...............

z°
_

r-.
o

_.u_m
_

r'+
-r'-.r--r"r"r"++

'-m
r'+

+r"_
m

m
l+

'J
_

I_
I['+

I''
r"

r''
r_"

r'.
Ir"

P'`
Ir'.

r."
r'+

t''
r"

I'"
_

oo
_

J
.(:3+

I"-
ri,-

I,-
t_.

t'+U
0

O
C

_
C

_C
:)

W
¢_C

)
_

_
W
_

I
I

f
I

0'_
_'I

•
r
_

0
O

C
O

_
m

D
l,.r)

o
r"

(:]{)_
--

01
--

(_0
_0

('U
G

'_
I'+

+
"l.rJ

i
N

U
0

If)
If)

T
O

::
n_61_

_
I+

t,II+
,.1....

0_
O

}
--

--
.3"

r_

0
,_rr

U
)

*
f
t
'
m

W
*

oo
c)_

J
*

W
O
_

I
I

I
I

<{U
_

*
"_

(31::
-

t_
I{,D

_0
..I-

O
I

.+:ro
--

l"t.l_D
C

O
{D

l+q
E

)
-.,+

__
...............

t
k
l
O

I
1

I
n

I
I

I
_
-
-

m
m
.
_m

t
or
-_

m
o
_:
r:
r_
o
-
-m

_
_
.
_
0

r
-_
Jm

r
_m

_
o
o
-
-m

o
ot
ou
_m

o
m

,
.
.
.
.
.
.
.
.
.
.
.
.
.
.

O
l

(,D

I_I
_)

C
:liE

)
E

:)
c)

o
13

<3
43

1:3
¢3

(3
C

:)
C

:)
C

3
o

<
E

r2

...........
0

,
.

,

I
I

I
�4-

+
1%

(_
C

)
C

)
(:::)

C
;3C

)
{3

O
(:3

Q
Q

(:_
_

_
(_

W
O
O
0
0
C
_

Q
C
_
O
O
0
0
0
C
_
(
_

1
O
0
0
0
0
Q
Q
_
C
Q
Q
_
Q
Q
O

Z
X

I._U
_

I_l
C

:)
(3

(3
C

J
Q

U
_

tJ_
I_l

U
'_

Q
Q

C
3

C
3

C
_

{1J
(_1

('LI
('U

_J
•

•
.............

¢'_
h

7



0

L

o00
0

................

|

•
_

0_
0__o__

o_
_

•
_m

,,
,,,,,,

.
.
.
.

°
.

0
,

.
.
.
.
.
.
.
.

!

_
o

0
0
_
o

o
o
0
o
0
o

_
............

.
.

.
°

I

_
_

_
_
=
_
o
-
_
o
-
-
o
-
-
-
_

Z
_

0
0
0
_
0
0
0
0
0
0
0
_
0
0
0
0

0
0
_
0
0
0
0

Z
•

.
°

•
,

.
,

.
.......

,

-
_



0I

......
°

..........

0_
z

_
_
m
m
_
m
m
m
o
-
-
m
m
-
-
_
m
m
o
m
-
-

0

J
-
0

_
_

_
_

0
O
0
0
o
o
0

_
0

_
_

_
O

O
0
0
0
O
O

.
,

.
.
.
.
.
.
.
.
.
.
.
.
.
.

o
_
o

o
o
o
o

o
o
o
o
6
o

I
Iii

Illll|

.............
'

I

Z
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

o
c
_
o
o
o
o
o
o
o
o
o
o
o
o
o
o

o
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

.
.

.
.
.
.
.
.
.
.
.
.
.
.

o
o
o
o

o
_
)
o
o
o
o
o

lll++++
W

_
C
)

O
O
0
0
0
0
1
3
0
0
0
0
0
0
0

_
•

.
.

.
°

.....
.

.
,

,
°

.



N
O

o

L

o0
....

°
..........

oo
_

.................

o
J

_
_

o
o
o
o
o
o
-
o
o
o
o
-
o
o
o
-
-

o

:
=

m
_&

_m
_

.................

W
m

IIIIII
IIIIIIllll

_
_

-
_

.................

$
IIiill

IIIIIIIIII

_
•

I

_
O
_
O
O
Q
_
O
_
O
O
Q
Q
_
O
Q
O
_

W
O

I||llll|llllllll_

$_
.................

I

Z
_
O
O
_
O
0
0
_
O
_
O
O
O
0
0
0
0

_i
°°°°°°°°°°°°°°°°°

°°
...............



m--o

L

|

_
??

Y
g?

?
°9?

P
g°??

?
°9,

**o
..............

oio
*

C
)

ID
_'1

O
)--

I_
r-'1

_U
O

)_I
f_

U
O

_O
--

.I-
01

f1,1

I-C
"_

i_l
(,0

1,0
IO

,_0
U

O
L

[3/.0
L

O
_i

LO
[0

_I0
(D

E
)

_I
(,_i

IO
o

0
>

W
i

_-

U
,J

_lE
I_

"_
,T

.T
.._

I_
lW

'J_T
.,'3+

-I_
l.rl

I_
_

..T
t,_

--
I'_.iP_

Iv
)

I_
i,,,,,ip

.
I-..I,,..r...p

,.
f,_.p.,

r,,,p
,

r.,.p..
t...

r,..r,,.r_-

i,,,-
.................

W
I.--'_

_W

b
.

$
:
0
[
:er
,_
I
_
.
I

n
.
"r
r
,_
-

..................

I-,-
O

0
--

"=
(

W
--

I
I

I
0

Z
T

•
*
-
-O
d
L
_
m

_
d
n
J
_
D
0

0
i
O
_
D
_

(
0
L
O
O
_
O
0
0

I
•

(,3
E

:I
,..-r

U
l

"J-{Z
:

10
01

r--
......

:£m
w

*
....

/I
(3

I-,
6

_
(_O

C
)

_
0

.J
I:1.

$
w
O
'
)

I
I

"I"
_

'<
_:

-
--m

u
')m

--r--r--m
--m

r,
q

m
u

)m
--r--L

_
-
-

-
-

T
O

-
_
m
m
_
o
_
m
o
_
o
J
m
m
o
r
-
m
o
_
m
-
-
m

0
I--

U
')

"_
I_

(O
A

J
--

I_
(30

I_
0

0
I')J[j-]r_

[-_
O

E
I_T

__
_T

-
_

f_
....

0
............

(.0
b

d
O

I
I

I
l

0
(
J

J
I_

"_
It

+:r
Jr""0D

--
L

")_-r_
t,G

O
Iv').:r

_.-rL
O

('0
0_

_
o-

01
m

!

Z
C
3
0
0
0
0
0
_
O
0
0
Q
O
0
_
O
0

-1

j
h

'_1
°

o
o

"
o

•
o

..........
")

h
>

"
U

)
_,0

(,0
_

m
(,D

m
i'_

m
t,,'Jr,,'__,,,'Jm

r,_
m

r_
m

,f-
_

.:P
"rT

"--"'_--I"--'I'1--I"O
)

l_
0')

01
0}

0_
O

)
O

)
0)

I_
01

W
_

W



0
_

_
0

o
W
_

O

[llllllI#lill_



N--
C

)

L
IJ

L
IJ

C
)

O
O

:
C

)
,9[

w
C

)
n

i
l_l

lIj
I,U

(_i
(,U

(ij
n.l

(,tj
_,U

_,X
jt+

,,.l(,t.l(,U
t_l

l,_j
D

j
,_r1

_m
,,p,_)?,=

,?
o

o
o,,:+

o,o
9

,,:p,o,o
,oo

•
rd

_
O

_
t0

(:::
130

01
0111)

00
('u

0+
r"

rU
--

0'I
--

Z
C

)
I'"

_I
tlO

I'X
J--

L
D

t'O
O

L
D

_,
1.0

P"I
__

3"
<

_
_,-"p'.

I,,-
•

C
)

flJ
I_

(D
--

+
00P,")

m
.r)in

_I
r-

i-..
r-,.

P0
_%

1--
cD

U
10::

.....
l'u

0')

o
n-

oo
•

--
17)

C
_

.,-"
.,I"

O
)

....
t+

X
.l--

--
G

]
--

l,i')
_

rn
C

)
(._

.................

O
_

O
)

O
0

O
0

C
O

G
O

0]
(:0

(]3
00030")00(]00)0101

LL
_g')

U
'/U

_
u

*rJL,")U
'J

U
')

In
U

_
U

')
L

O
U

3
I_

t=
_

L
_

Lr)

I,.-
Z

--

a
>

w
o'

W
.
.
I

100C
)

O
'J

I._
I._

O
0

.+
"

r_
---

C
O

+.T
_d

O
_

(JD
--

O
0

IL
.,I

..J
+

'<
113

"..
C

)
C

)
00

C
0

(_
00

--
C

0
I_

t"-
00

C
:_

O
p".

00
O

--

#,-
.

................
WO

.
0

•
>

t.O
m

m
_

_
tn

m
om

to
--_

m
m

r-
m

m
,o0m

r-
m

--__

O
:

I_
_.

I"'-
_

b.
....

o
............

I+
.

"r+
n_

-J
I'_

0::
_

k..,+
.................

O
,

Z
,i,

O
-
(
_

I
-
-

_
I
-
-

I
+
-(
_
J

O
C
l
O

_
O
O
O
o

O
C
_

_
.
m
_

l
,
+
l
.
J

-
-

I
I

I
I

I
I

k
--Z_

t
:
)

r
+

_
(
_

--
_10_

O
0

tO
O

j
O

}
_-p

tD
O

_
tO

O
,ji_

0-_
t.O

..p
i_

O

:+
,-

-
_

.................
"ruJ

....
.

_
_
r
J

N
*
*
_
.

o
o
o

_
o
o
o
o

I
D

.
J
l
_

_
m

.
,
,

,
,
,
.
,

t
U

(
%
I
_
'
_tO

O
f
+
Or
d
_
O
_
0
0

O
1
I
_
O

I
_
p
-
0
0
(
U
O

-
I
-

•

.
L

"_
ff_

IL
_

_
..._

I_
,.I-

O
._

('U
('X

Jl+
t.irU

..+
+

+
m_

.+

O
'_

11.0-
..+

':P
"r

0::
I+

"
n'_

l'r"
--

--
--

O
]

........
0_

(_
G

)
L

O
lid

..........
•

.......

p+
'+;+

+
,

,-
,,,,

,,+
•

O
--,

_C
I--

--
L
O
C
:
lI
_
P
+
)O
D
I
_
C
:
)I
_
_

_
_
j
_

0
-
-
,
C
O
_

_
0

--
P

-
_0

L,'I
I_

.'P
I_1P

'-
1.0

--

0")
(,O

I

k')
O

i
_

Z
O

O
O

O
O

O
O

O
t
:
_
_

O
O

(
:
_
O

O
O

O
O

C
]
+O

O
C
_
C
)
C
3
0

C
3
0

O
O

(
_
:
)C
)
4
C
_C
)
_

O
.................

m
m
m
m
m
m
m
m
o
o
o
_
m
m
m
m
m
m
m
m

<
_
-

_

_
-
-

-
_

o
o
o
o
o
o
o
o
o
o
o
o
m
-
-
m
_
m

"
_

O
O

I
_
O

C
:
)O

O
O

4
=
)
<
_
O

L
p
_
p
_
O

_
O

C
:
)

Z
X

.._-
I_

(D
I+

+
-00

0)
,3+

u)
r--

I_0
0)

O
_

O
)

•
,

,
•

•
.

.
.
.
.

.
+

.
.

.
•

+
_
+
-
+
_
-
-

i
.
i

.
.
I

I
_

W
O

C
)
O

O
O

O
C
)
I
O
C
_
O

C
:
)
O

O
C
_
O

O
O

I
P
_

_
O
O
O

O
O
O

O
O

C
)
O

O
O

O
O

O
O

(
:
:
)

--'1
i1_

O
)

O
:)

_3
(:O

(30
L

ID
(.O

E
)

L
_

r+.lDi._
_D

(_O
1.1:)ID

_D

_-r
.?

.
__

..-_-.,_
__-O

_
0)

O
)

O
_

O
_

O
-j0-_

01
O

}
0-)

01

'<
0

0
m

Z



--0

0

L

iL
0

O
0000000000000000

m
_

----m
m

m
m

--m
m

m
m

m
_m

....

0
¢r

o

n_
m

--
.'_

m
m

m
m

m
m

m
m

m
m

m
m

m
m

m
m

m

(_.P"
0

M
-

-
-o([]0)__-

.P0r_O
_lflm

l_)o
-

•
•

Wm
t_Z

D
_m

b.
D

m
_

_
_

m
m

O
0

to
nJ

(0
m

m
o

_
r--

m
c>

1_

._o_
•

_m
._

.................
_

0
_O

000000----O
00_O

O
C

D
O

b-
t_

o
z

:

(_
.-JO

-
*

L
d

O
_

i
I

!

Z
X

_
_
'
__
"
_(
0
r
-
C
O
O
_
.
_
l
O
I
"
-
O
0
0
_

0
"
)O
)

.
.
.
.

..J

._
o

_
.....................

n
iii

z



N
O

|illill
lilllllllfl



_
0

oo

g
_

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

o
o
_

_
_

'
"
,
,.
.
.
.
.
.
.
.
.,

_
_

-
_

.................

•
.

o
..............

................
.

I
Q_

.....
o

........
.

.
.

o
_

_.
m

m
m

m
m

m
m

m
m

m
m

m
m

m
_-

_
_

_
_m

_m
_m

m
m

m
m

m
m

m
m

m



W
_

_0

°° 000

_Z

m
_

*
_m

-
w
_
m
m
_
m
_
m
m
m
m
m
m
m
m
_
m
m
m

z
_o

_
_

-
o--_m

_m
m

m
m

m
m

_m
om

m

oooooooooo

!

W
_

llllllllllIl_lll

_&
................

I
0

0
0
0
o
o
0
o
o
o
0
0
0
_
0

°°._
............

f



_0

ooo

0
........

•
........

_0
o

O
_

W
_

_
W
"

_
_

-
_

.................

_
•

_
,
,
,

,
,

.
.
.
.
.
.
.
.
.
.
.
.
.
.

,
,

.

I_
_

W
O

II1
Igu

I

$_
.................

I

_
....

°
............

°°°°°°°°°°°°°°°°°
ooooooooooooo o o

J

o
0

•
°

.
°

.........
,

,

0
_

_
_
m
m
m
m
m
m
m
m
_
m
m
m
m
m
_



O

_
_._l_.m

.°?
_._.c°.m

._._._._.
m

.

I

tm
.........

o
........

Ws-f
t
"

O
0

.
-
I

_
(
J

o
.

o
.
-
-

o
_
o
_

o
_
m
_
m
o
C
r
)
c
0
m
t
n
m
u
p
m
r
_
m
m
m
r
.
-
_
-
r

_J
,__J

_

.........
0

.
.

0
......

_
J
n
.
l
(
'
Ur
U
_
U
_
U
n
J
n
.
lC
U
m

n
.
J_

r
U
_

n
J
r
,
J
f
u

0
Z

_
,

¢
:
)
¢
:
)

0
4
,

:
I
_

o
¢
:
)

_
,
,
¢

0
-;::)

I--
I_

I--
L

Lt_J
C
3
C
_
0

C
_
0

0
0

C
)
C
3
0

t
3
C
3
0

C
3
O

C
_
0

0
z

_-
_

..
:1:

-
O
U
F
_
(
'
d
c
_
U
_
O
_
O
O
_
f
U
;
,
'
_
a
J
t
O
t
O
r
-
'
)
t
O
h
"
_
U
)

_-
_

_-
-

_
..................

o
<
_
n
-

(
n

=
r
m

L
d

_-I_
I--

•
ta.

0
C

_
0

C
)

0
O

C
)

C
)

C
:)C

)
C

)
C

)
0

C
)

_::3(::)
C

)

O
)

.1-
..................

0)
.t_J

TI_
I.--

bJC
:)

I
i

I
i

i
i

_
,

I
I

#
I

,

o_
_.

..................
!i_

Z
O
C
)

C
3
C
_
C
:
)
(
_
,
C
3
0
C
)
C
:
)
O
C
J
O
C
:
3
0
C
3
0

_
-

0
0

0
C
:
3
_C
_
C
3
0

0
C
)
C
3
C
)
U
3
r
"
.0

t
_
(
:
:
3
0

X
3
"
L
_
t
O
r
-
-
G
)
D
'
)
.
I
-t
D
r
-
-C
0
0
"
;
C
,
0
0
_

.
.
.
.

.
.

o
o

.
.
.
.
.
.
.
.
.

_

-J

I_.
0

0
C

)
C

3
0

C
)

C
:)C

)
C

)
I_

C
)

C
)

C
)

(_
C

_
C

)
C

)

-)
_

=r
.1"

_r
._-

:It
._

0_
0)

O
}

(3)
0)

0)
0)

0)
_)

O
_

0)

"
O

_
_e



8_N
_

O

o
o

°
..............

0c_
,5

m
-°-m

--._.m
._._.-.m

._._._m
._.
_°.

|

!
I-'-

•
•

•
•

.............
Ws-I_

O
0

--I
L)

{J

-
_m

_
...........

_-
--

•
•

b
.

$
$

"
r
m
.
_

0
b
.o
o
o

c
oo
o

o
o
c
o
o
o
o
c
0
c
oo
o
c
_

o
o

_
_
.

_
W
_
0W

u
O_
0u
O_
0m

_
0m

C
O_
0W

_
0_

_
0

I--
O

_
U

_
_.

_
_
.
m

W
-

,
,

I
,

,
,

,
,

I
,

,
,

,
,

I
,

,

'-
_.

_:
_m

.
-
_
,
_
-
-
_
,
c
o
-
_
o

_
•

•
•

°
o

....
.

.
o

.
.

.
.

.

LiD
*

w
e
)

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I

!_
_

_o
.

,,,,,,
,

,
,,

,
,,,,

,,

!
•

o

_
_

_
_

_
ra

earu
rum

m
m

m
m

m
m

m
._-

_-
t
_

m
0
0c
om

m
0
00
0m

m
0
0m

m
0
0m

m
0
0_
0

¢
s
-

e2

_i
ooooooooooooooooo

.

o
o
o

o
o
o
o
o

c
oc
oc
oo

o
u
_o
_
n
c
_

_
-
u
3
i
O
t
-
-r
n
O
)
x

i
D
t
-
-O
0
O
]
O
_
O
;

.
.
.
.

-J

o
_

,,.
W

_.-
W



|

_
Illlllllllllllll

o.
........

0
.....

L
r_

L
p

L
[_

_
ID

L
{')I..'1U

'I
L

.')
L

r)
t.,r)ID

ID
Lr)

L
.')

L
rl

if'l
kq

i_
L

l'l
IiL

'_[.r)
L

._
_;_'1i.{")_)

all
U

'_
L

rl
U

1
_'1

_.'_

_
...............

,o

_
O

0
IE

O
0

J
(.3

•
U

•-
_
0
_
=
.
_
o
_
o
_
o
_

o
_,'-

o,--,Jr--,_
o_o_ru

._._
_._._

=
._

_
"
r
_
j
i
-

o
E
_
m

_
-
.
I
-.
I
-U
_
O

_
-
L
_

II
•

_
....

(U
......

(_1F
1.1"

.'1"
W

•
_
.
_

J
_J

U
W

f
-
-
_
-

"
_
-

%
-
W

(
/
I

W
Z

:
:
:
)=E

r
_

L
_
:
3
U
I
e
0
(
:
00
)
-
-
-
-
-
-
t
-
--
-
,
M

P
0
O

n
J
C
0
t
O
P
0
.
I
-

_
I

n
n
_
"

$
_

I
-
-
I
_
I

-
L
d
I
-
-
f
_
J
0
1
0
1
0
1
C
3

C
3
O

0
)
C
_
,
O

O
O

C
3
O

C
)
C
3
O

b
.

$
-
J
r
"n
_

j
0
1

/
v
"m

i
-
-

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

m
m

m
m

m
J,_m

l,n,m
m

m
m

m
m

m
m

O
0

O
$

0
-
C
)

i
'
-

I
]
I
:

i
-
-

L
*
.
_
J

¢
3
I
_
I
E
3(
:
:
3C
_
O

O
C

O
O

1
:
3C
_

I--
(:31=)

_
_{

W
_

I
¢

I
I

I
t

I
I

I
I

I
!

_
I

0
l'--

L
i.l

I','I
i--

",.
,

f
_
-
.
I
"_
0
(
_
J
f
'
--
-
0
1
C
0
C
0
L
O
0
0
_
I
-O

.
I
"C
0
0
O

,
U

(J
0

Lr)
U

_
"rn-

L
k_L

pr,,l..?
m

_n
jl_.L

rj_,--m
_

.
.
.
.

W
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

_
"

v
I
-
-

h
-

-
r
m

W
$

_
.
r
_

p
.

•
_.

1
3
0
0
0
0

c
3
C
3
C
_
O
O
O

C
3

tO
Jrl

l,
W

_
I

I
#

I
I

I
I

I
I

_
I

I
O
J

_
U
_

*
_

_
•

E
l
i
"
-
O
1
-
-
.
I
"0
3
1
O
0
l
_
J
:
I
-
3
"
O

L
0
E
l
0
1
_
J
0
_

O
I
-
-
U
I

.
"-.

II
(
D
I
_
I
(
O
-
-
_
-
-
-
e
0
0
0
g
0
L
r
l
[
'
-
.
I
-O

:
:
r_
0
r
_

0
)

l
e
l

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

.
.

0
)

n
J

i
_

i
,

o
o

o
c
:
)

c
)
o
o

_
o

o
c
)

o
c
3

,
_

_
o

,
,
,

,
,

,
,
,

,
,

,
,

,

Im
.ID

"
r
-
-

E
l

L
r_

I"-
_

L
O

O
0

_
3"

L
O

O
O

r-_
o

O
J

L
r_

_
(
.
,
I

J
_

"
_

I1
I
_
-
E
l
O

L
,
_
-
-
r
_
(
D
O
'
_
o

o
o

P
-
c
3
_
U
L
r
)
E
)

Z
W

_I_
................

01
E

_.
x

O
1

IK
1

0Z
O
0
0
0
0
C
D
O
C
_
C
D
O
O
O
O
O
C
D
O

m
_

_
_

......
...........

_._
0

C
_

C
)

O
O

C
)

o
o

o
0

o
c)

o
o

o
c_

•
C
3
C
:
iO

O
O

O
C
)
C
_
C
3
0

L
,
_
[
_
.O

(
3
(
_
O

Z
X

.
I
"
_
'
It
0
r
_
E
)
O
}
_
"
u
0
i
'
-
(
D
O
)
0
)

.
.
.
.

W-1

_.
>

-
_o

m
to

_o
m

_rn
r,'_m

m
m

rn
m

m
m

m
r

_
.I"

._"
.:It"..._".-r"

.,-I-0")
O

'J
01

0)
0)

0)
0"_

0_
0_

0)

bl

o
m

z



o

IIIIIllllllllllll

0.
..........

00.0o

oI

_-
Z

•_
o

_
I=

i
_

l_l
i

I--
...i

I::)
_1:

I,.'lQ
II%

iI1ii_1
in

i'...(:0
_

(_1.1-_
i_)_

o
_

i_1
U

J
_(

iill
-_.

ID
li'l

llrl
lil

ll')
i_ll0

..'r
.,_

.:r
tirl

u:)t0
--I-1.0r'-

1_-
Ill

I.)
l_

:x
ill

li,-iii-i
ll-ill_

ll-iL
rlli'l

ll'l
lirlli-i

llrlu-ili-i
L

rlli"_
u

'l
_

_
"l"

ill
111li'l

i,i'lI_l
i_ll.-i

I.-iltl
li'l

li'l
I,II

M
i'll

l_llI,_'lI41
I,--

.................
li.I
:i::

{:l
,l=

l
i:::l(:l

,-I
o

u
o
r
-
,

w
%
.

m
.
i

_
.
w

rl
IE

I
-

_i.L5
U

I
I'"

I'-"
::)

U
1

Ill
_

IlU
all

(JD,_"I_i
(_)tO

eli_
_

(lli
_

lt"lIll
I.I)

Jt--
O

I
r'_

li_
I'-"

ID
l_)

r"-c_
I_.1_

I"-
io

I_l
I_l...-"I'll

.,'r
....

i
t
iI
_
.
.i_

0
b_

.
.
.
.
.
.
.
.
.
.
.
.
.

l
_
i.
.
-
i
-

U
9
i
'
u

J
_J

_J

W
Z

_T
._I

L
i.

::)
U

11{I)i_l
Ill

m
(i)

ID
.1-i%

1il'l
_

ID
p

-
(I)

ill
_

O
I

i:D
I
l
ln
_

a
I
-
-
-_
(
I
_
•

i
.
d_

I
%
1r
-
"I
l
ll
l
}e
l
iE
l
_
0
i
"
_O
_
O
_
0
1
(
_
I
_
"l
"
-O
_
Q
)
i
D
i
.
D

0
°
_

I
-
-

E
i
-
-

;
.
I
.(I
d

1
3
0
0
0
0
0

£
3
#
3
0

O
0

C
:
)

I,-"
(::)0

_
_

W
_

I
I

I
I

I
I

I
I

I
I

t
I

•
_

l
_
I"
I
""
1
"O
)
r
-
l
_
)O
0
[
_
-O
]
:
r
_
%
1(
_
)o

r
_
o

i
-
_o

lai
•

•
•

•
•

•
•

•
•

•
•

•
•

•
•

•
•

0
_
{
0
_

I
l
l

i
i

"i'm
bJ

$
0.1_1

i'm
$

L
i
.

_0000000_000

:
I--N

ill
_
:
o

m
_
-
m
m
o
_
r
-
m
r
-
-
r
-
m
0
o
m
o
_
,
.
_
m

O
}

_
•

•
•

.
.
.
.
.
.
.
.
.

•
•

•
-

-
O
)

m

II
_
I

I
.
_

0
0
0
0
0
0
0
0
0
0
{
3
0
0

i
,
4

_
.
_

_
°

,
,
,
,
,
,
,
,
,
,
,
,
,

•
i
t
l{
_
_
r
lp
-
l
_
ii
l
'
i--
p
j
i
_
i
.
f
lLr
lr
,
-l
i
_0
_
_

o
-
-

3
E
_

0
.
I
-U
'
IO
0
o

t
O
I
_
o

t
O
A
J
A
J
_
-
L
r
;O
0
.
I
"i
O
t"

.
3

r_
_
-
#

l
i
'
lh0
0
D
_
"
e
o
L
O
_
%
1
L
r
)O0
_
d
-
_
I
_
_

-
-
.
I
"t
r
)0

¢
{

iI_.
.................

O
I

I_1

III1
0

i
iI

Z
0

C
)
0

C
3
C
:
:
)1:
3
0
(
:
3O

C
:
;0

C
3
0
0
0

C
3
i
:
:
_

0
0
0

C
:
_(
:
3(
;
_C
)
0

{
3
(
3
O

0
0

C
3
C
3
C
:
_C
3

L.I
•

-
•

•
•

•
....

•
•

.....

ltl
I_

_
li)

m
(0

O
0

(]1)01)O
_O

D
Q

)O
)

(i_
O

0_l
_0

I_
:l:

r_

w
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

o
)

_
o
o
o
o
o
o
o
o
o
o
o
o
m
-
_
0

O
0
0
C
O
0
0
0
0
0
0
0
L
_
r
_

0
0
0
0

1
4

J

o
T

I1_
0

W

Q
Z



F
;

o
'
"

o
n
r

0
w

o
a
.

a
.

_
m

,
°
_
,
'

,
'
?
,
°
°
,°,?
?
9
°
,°
,,
°
9
7
9
,°

,
,
I
t

•
•

..............

C
_0

•
_0

U
)

-2"
O

)
f,O

;_J
_

Lrl
L

n
--

_D
L

D
$'q

F
U

_l
r'-

I,+J
_

I_
U

'b
-'1

,_C
'J,:n-

_
I,C

)L
C

}.'r
,_"

_
tO

LC
_..T

U
'_

I£'_
U

{')

#
,
.
.

•
.

.
.
.
.
.
.
.
.
.
.
.
.
.
.

Ws
r
_
t

O
_
O
0

J
_

t
J
_

I
I

4
r
.
_
--
T
U
}
O
}
r
n
U
'
I
I
.
_
)I_

I
_
+
0
3
(
D
l
i
d_

(
D
I
O

J
'_J

U

$
(
]
0

0
_
.
.
o

......
o

....
_
O
-
-
C
>
o
o

tn
_

,J3
_

rid
tO

_
_

_D
qD

ID
ID

L
O

ID
t,O

U
3

_
o

z
:

_E
O
0

_
'
_

.....
0

-0
_--

1'11"
#--

L,.
#_J

O
C

)
O

0
/

o
z

_
-
o

_
-
r

.
m
c
_
m
m
r
-
c
0
t
n
m
0
_
0
_
o
c
0
-
-
m
m
m

m
0

I.-t_
tO

I--
_

.
_

_
O
t
O
n
J
_
)
L
r
_
0

O
0
0

_
t
O
t
O
_

_
_

O
_

-
-

Z
m

I
L
l

.
.
.
.
.

0
.
0

•
b
_

N
O
c
_
o

,-JI)..
L

d
O

')
I

_
O

0
C

n
m

_
c_

P
U

m
o

n_
m

..'P
O

_
_

tO
m

o

W
O

I
I

I
l

I
I

I
_m

_
-

_
m

m
,ru..-r--m

,.om
o

o0_
r-

o
r-

.,--
-
-

_c_
m

LO
.._r-m

o
_--

m
m

_
r-m

m

m
n
_
"
_
-
x

•

w
u

,u
_

,u
m

_,m
m

,u
P

,,,,+m
m

,,,
m

,_,
,

r"
IE_t

T
"

It,"
W

¢_
C

:_¢_
0

0
0

C
)

O
C

:)
C

_,O
0

t_
0

O
O

_
o

o
c
+
o
o
o
o
o
o
o
o
o
o
m
o
_
o

j
o
c
_
o
o
o
o
o
o
o
o
o
_
-
-
_
0
0

,
_

_
<

o
o
o
o
o
o
o
o
o
o
_
r
-
o
o
o
o

_
-_
_
0r
-m

m
_
_
0
,
r
-000
_0
_
.
.
.
.

JW
O
C
_
O
0
0
0
0
0
0
0
0
0
0
0
0
0

t
_

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

_)
_

C
O

¢30
_

O
)

_3)
U

3
U

3
_

U
3

_3
L

O
U

3
_

U
3

_

I,L
I

_
Z



N_
m

°

L

..........
•

.....



DATE Ol JUL 77 AlES 3.5-199 0H26 PAOE 173

ARC 3.5-199 01-126'(OI) BOTTOMOF FUSELAGE (R£2KIS)

BOTTOHOF' FUSELAGE PARAHETRIC DATA

ALPHA - 80,DO BETA - .0000 ELEVON - -15.00 BORLAP - .O000
SPDBRK - .0000 RN/L - 3.700

*°'TEST CONDITIONS***

RUN HACH RNIL PT TT HT RHOVEL SCALE
NUHBER PER rT PSIA DEG. R BTU/ SLUG/

XlO 6 LBH FT2SEC
43 7.320 3.857 872.5 I462, 359.6 .4109 .1750-01

"**TEST DATA***

RUN Y X/L T/C NO H/HREF H/HREF H/HREF QREF QDOT HN/HT T_ STN NO
NUHBER R=l,O R=O.8 R=.912 BTUI BTU/ DEG R R-0.9

FT2SEC FT2SEC
43 46.B00 .40000 823.00 ,4417-01 .5238-01 .5317-01 55.61 2.456 .3625 543.2 .9613-03
43 46.800 .50000 824.00 .4355-0I .5165-01 .5243-0l 55.62 2.422 ,3624 543.0 .9478-03
43 48.800 .60000 825.00 .2975-01 .3528-01 .3582-01 55.65 1.656 ,3621 542,6 .6475-03
43 46.800 .70000 826.00 .3784-02 .4487-01 .4555-01 55,67 2.107 3619 542.3 .8235-03
43 46.800 .80000 827.00 ,4384-01 .5200-01 ,5278-01 55.65 2.440 .362t 542.5 .9542-03
43 46.800 .90000 828.00 .4122-01 .4888-0] .4962-01 55,64 2.293 .3622 542.8 .8970-03
43 93.600 .40000 831.00 .6138-01 .T280-0] .7390-0! 55.58 3.412 .3628 543.6 .1336-02
43 93.600 .60000 833.00 .4658-0! .5522-01 .5605-01 55.73 2.596 .3612 541.2 .1013-02
43 93.600 .70000 834.00 .41n4-n 4R_-nl _o_a-nl _ n, 2.286 =='_ =" =............................ ,4,._ .8929-03
43 93.600 .80000 835.00 .3635-01 .4310-0! .4375-01 55.68 2.024 .3617 542.0 .7910-03
43 93.600 .90000 836.00 .3358-0l .3982-01 .4042-0] 55.68 1.270 .3618 542.1 .7308-03
43 93.600 .95000 837.00 .4075-0] .4834-01 .4907-01 55.59 2.265 .3627 543.5 .8871-03
43 93.600 .97500 838.00 .4270-0] .5064-01 .5140-01 55.64 2.376 .3622 542.7 .9293-03
43 93.600 " 1.0150 839.00 .3111-01 .3687-01 .3743-01 55,85 1.738 .3599 539.2 .6768-03
43 93.600 1,0300 840.00 .3011-Of .3569-01 .3622-01 55.79 1.680 .3606 540.3 .6550-03
43 93.600 1.0450 841.00 .3017-0! .3577-01 .3631-01 55.72 1.681 .3613 541.4 .6565-03
43 93.600 1.0600 842.00 .2502-01 .2966-01 .3011-01 55.68 1.393 .3617 542.0 .5444-03
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DATE OI JUt. 7? AMES 3,5-159 0H28 PAGE 178

ARC 3.5-195 _ (01) MISCELLANEOUSTIC (RC2LOI)

MISCELLANEOUSTIC PARAMETRICDATA

ALPHA _ 30.00 BETA • ,0000 ELEVON • .0000 BDFLAP u .0000
SPDBRK" .0000 RN/L " l.O00

* °*TEST CONDITIONS""

RUN MACH RNIL PT TT HT RHOVEL SCALE
NUMBER PER F'T PSIA DEG, R BTU/ SLUG/

XlO 6 LBH F'T2SEC
4 7.320 1.06rJ 243.4 14"15. 363.0 .11413 .1750-0 I
5 "/,320 ;8912 234. I 1596. 394.8 .1042 . ]'750-01

***TEST DATA**'

RUN Z X/L TIC NO HIHREF HIHREF H/HREF QREF QDOT HN/HT TN STN NO
NUMBER R=I.O R-13.9 R=.gl2 BTU/ BTU/ DEO. R R-O.9

FT2SEC FT2SEC
5 350.00 .76000-01 121.00 .7005-131 .8237-01 .8066-131 33.30 2.333 .3315 545,5 .3100-0_
4 500.00 1.0140 258.00 .36131-02 .4266-132 .4174-0_ _9.81 .11373 .3593 543.5 .1492-03
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DATE 01 JUt. 77 AH£S 3.5-199 0H26 PAGE 18¢?.

ARC 3.5-199 _ (01 ] HISCELLANEOUST/C (RE21..05!

HISCELLANEOUSTIC PARAHETR[C DATA

ALPHA - 25.00 BETA ', .0000 ELEVON ,, ,0000 BDFLAP ,, .0000
SPDSRI<,, .0000 RNIL ,, 7.000

***TEST CONDITIONS***

RUN HACH RNIL PT TT HT RHOVEL SCALE
NUHGER PER FT PSIA DEG. R BTU/ SLUG/

XlO S LBH FT2SEC
25 7.320 7.009 t655. 1500. 369.4 .7671 .1750-01
27 7.320 6.755 1656. 1533. 376.2 .7567 .1750-0|

**'TEST DATA**"

RUN Z XIL TIC NO HIHREF H/HREF H/I-R[F QREF ODOT HN/HT TN STN NO
NUMBER R=I.O R=0.9 R=.912 BTU/ BTU/ DEG. R R=0.9

FT2SEC FT2SEC
27 350.00 .76000-01 121.00 .6929-01 .8237-0| .8206-01 79.64 5.518 ,3704 563.7 .1132-0a
26 500.00 1.0140 258.00 .1465-0t .1744-01 .1737-01 77.12 1.130 .3753 577.8 .2361-03
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DATE OI JUL 77 AHES 3.5-199 0H26 PAOE 190

ARC 3.5-199 OHL_8(Or) OHS BOTTOHCREASE (RE_IIO;_)

Otis BOTTOHCREASE: PARAHETRIC DATA

ALPHA • 30,00 BETA • .0000 ELEVON= .0000 BDFLAP " .0000
SPDBRK • .0000 RNIL • 3.'/00

"**TEST CONDITIONS***

RUN HACH RNIL PT TT HT RHOVEL SCALE
NUHBER PER FT PSIA DED. R BTUI SLUG/

XIO 6 LBH FT2SEC
3' 7.320 3.500 872.4 1548. 382, I .3961 .1750-0 I
7 7.320 3.500 872,4 1548. 382. I .3961 .1750-01

"'*TEST DATA*"

RUN LINE X/L TIC NO HIHREF H/HREF HIHREF QREF ODOT HN/HT TW STN NO
NUHBER R=I.O R=0.9 R=.912 BTU/ BTU/ BEO. R R=o.g

FTESEC FT2SEC
7 1.0000 .s2go0 _t.O0 .3369-02 .3981-02 .3896"02 60.44 .2036 ,34g5 556.6 .T595-04



DATE 01 _ 77 AI_S 3.5-1_ 0H26 PAGE: 191

ARC 3.5-1_ OH_=_ 1011 OHS BOTTOH CREASE (RCL:_I03)

BOTTOHCREASE PARAHETRIC DATA

ALPHA - 30.00 BETA • .0000 ELEVON - .0000 BOF'LAP- ,0000
SPDBRK • .0000 RNIL " 7.000

• **TEST CONDITIONS***

RUN HACH RN/L PT TT HT RHOVEL SCALE
NLPIBER PER FT PSIA DEC. R BTU/ SLUG/

XlO 6 LBt'I FT2SEC
24 7.320 7.167 1661. 1483. 365.1 .7753 .1750-01
24 7.320 7,167 1661. 1483. 366.1 .7753 .1750-01

***TEST DATA***

RUN LINE X/L T/C NO H/HREF H/HREF H/HREF QREF QDOT HN/HT TW STN NO
NUHBER R-I.O R=O.9 R=.912 BTU/ BTU/ DEO. R R•O.9

FT_EC FT2SEC
24 1.0000 .e2900 241.00 .102f-OI .1220-01 .1192-01 74.74 .7632 .3877 590.0 .1636-03



DATE O! JUL 7"1 AHES 3.5-199 OHm6 PAO£ 192

ARC 3.5-199 0H26 (01) OHS BOTTOHCREASE (RE2H04)

OIlS BOTTOHCREASE PARAHETRIC DATA

ALPHA - 20.00 BETA ,, .0000 rLEVON • .0000 BDF'LAP_, .0000
SPDBRK ,, .0000 RN/L - 7.000

,*'TEST CONDITIONS'*"

RUN HACH RNIL PT TT HT RHOVEL SCALE
NUHBER PER F'T PS!A DEG. R BTU/ SLUG/

XIO 6 LBH FT2SEC
25 7.320 7. 142 1658. 1485. 365.5 .7734 .t750-01
25 7._._0 7.142 1658. 1485. 365.5 .7734 .1750-01

**'TEST DATA''"

RUN LINE X/L TIC NO H/HREF H/HREF HIFREF QREF ODOT HN/HT TN STNNO
NUMBER R=I.O R=O.9 R=.912 BTU/ BTU/ DEG. R R-O.9

FT2SEC FT2SEC
1.0000 .82900 241.00 .5505-01 .6580-0l .6685-01 74.74 4.115 .3879 591.0 .8834-03

25 l.O000 .90000 242.00 .1711-01 .2042-01 .2074-01 75.32 1.288 .3834 584.1 ._74_-03
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DATE OI ,JUL "/7 AMES 3.5"199 _ PAOli )Bq

ARC 3.5-199 0H26 (Of | _ BOTTOH CREASE (I_E'HI4)

OMS BOTTOHCREASE: PARAHETRIC DATA

ALPHA " 30.00 BETA " .0000 ELEVON = -7.000 8DF'LAP - .0000
SPOBRK- ,0000 RNIL - 3.700

***TEST CONDITIONS***

RUN HACH RN/L PT TT HT RHOVEL SCALE
NUHBER PER FT PS|A DEG. R BTU/ SLUG/

XlO 6 LBH FTBSEC
52 7.320 3.498 873.1 1549. 392.5 .3963 .1750-01
52 7.320 3.498 B73. l |549. 382.5 .3963 .1750-0!

***TEST DATA*l"

RUN LINE X/L TIC NO H/HREF H/HREF HIHREF OREF ODOT HN/HT TH STN NO
NUMBER R=I.O R=O.9 R=.91e BTUI BTU/ DEG. R R-O.9

FT2SEC FT2SEC
52 l.O000 .82900 241.00 .3222-02 .3819-02 .3736-02 59.51 .I91B .3599 573.7 .7_82-04
52 1.0000 .90000 242.00 .2254-02 .2670-02 .2612-02 59.75 " .t347 .3575 569.8 .5092-04
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DATE 01 JUL "/'/ APES 3,5-199 _ PAOE 196

ARC 3.5-199 OH,.,.,.,.,.,.,._E(01) OPtSBOTTOH CREASE (REL|t'II6)

OMSBOTTOMCREASE PARAMETRIC DATA

ALPHA " 20.00 BETA - .0000 ELEVON - -15.00 BOFLAP - .0000
SPDBRK - .0000 RNIL - 3.700

***TEST CONDITIONS***

RUN MACH RN/L PT TT HT RHOVEL SCALE
_R PER F'T PSIA DEG. R BTU/ SLUG/

XtO 6 LBM FT2SEC
4t 7.320 3.427 869.7 1564. 386.4 .3922 . t750-0 |
4t 7.320 3.427 869.7 1564. 386.4 .3922 .1750-01

***TEST DATA***

RUN LINE XIL TIC NO HIHREF HIHREF H/HREF OREF (]DOT HN/HT TN STN NO
NUMBER R=I.O R=0.9 R=.912 BTU/ BTU/ DEO, R R-0.8

FT2SEC FT2SEC
4! 1.0000 .82900 _4t.00 .4862-Ot .5758-01 .5844-01 60.25 2.929 .3576 575.9 .1107-02
4! 1.0000 .90000 242.00 .1236-01 .1462-0! .]484-0! 60.59 .7486 .3541 570.3 ,2812-03
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